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Allegheny River Bridge Piers 





Twenty piers and abutments for the Baltimore & Ohio railroad bridge across 

the Allegheny river and Herr’s island, Pittsburgh, built with a variety of 

methods, including pneumatic caissons, cast-in-place concrete piles, open 

sheet-pile cofferdam and air bell. One pier supported on ancient submerged 
pile foundation was unexpectedly disclosed by the excavation. 





At Pittsburgh a doubie-track line of the Lalti- on the old alignment, but clear of the superstructure 
more & QOhio railroad crosses the main and back and intermediate between:the old piers. At a point 
channels of the Allegheny river, and Herr’s island on Herr’s island, the old alignment diverges trom 
that separates them, on a bridge with a tangent the new one, the latter being carried, at the end of 

alingment across the main channel and a curved the bridge, on a pile trestle. The new piers under 
alignment across the island and back channel. In _ the curved alignment across the back channel of the 
ee spesesshilisie ate of the bridge a number of the river and on both sides of it, are parallel with the 
piers under the tangent and adjacent to it were built axis of the river and considerably skewed with the 
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SINKING RIVER PIER FOUNDATIONS BY PNEUMATIC CAISSON PROCESS 











68 PUSS 
bridge alignment. Several of them join the old 
piers end to end. 

PLANT AND EQUIPMENT 

The main part of the contractor’s plant was 1% 
stalled on Herr’s island, where there were erected a 
boiler house and air compressor shed, a concrete 
nuxing plant with a steel hoisting tower 225 feet 
high, four stiffleg derricks commanding some of the 
piers and serving the concrete mixing plant, a con- 
tractor’s siding approximately parallel to the bridge 
alignment, and a detour track temporarily carrying 
the railroad traffic clear of the new piers that were 
located partly on the old and partly on the new 
alignment. 

The contractor also installed several stiffleg der- 
ricks on both banks ot the river, installed a con- 
crete spouting cable parallel to the alignment be- 
tween the west end of the bridge and the hoisting 
tower, and at the east end of the bridge established 
a caisson building yard and launching ways for the 
construction of the wooden pneumatic caissons. 

CAISSON FOUNDATION 

At the east end of the bridge, three 70x72-foot 
caissons were sunk to a depth of about 60 feet to 
bearing on the bed rock. These caissons being 

















BUILDING, LAUNCHING, AND FLOATING WOODEN PNEU- 
MATIC CAISSON 
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located directly under the old spans, were somewhat 
cramped for headroom for the air locks and were 
served by floating derricks that handled the muck 
and the concrete. 

Two other piers, those on the banks of the island, 
were built with wooden pneumatic caisson founda- 
tions but in these cases the caissons, instead of 
being constructed at the contractor’s yard on the 
east bank of the river and floated to position, were 
built in sit and concreted with the same plant that 
was used for the main channel piers. Air pressure 
was put on the first of the five pneumatic caissons 
Sept. 18, 1919, and the last working chamber was 
conereted December 21st. 


OLD PILE FOUNDATIONS UTILIZED 
The pneumatic caisson pier on the east bank of 
Herr’s island was intended to be sunk to rock about 
48 feet below water level, but at a depth of 15 feet 
there was encountered a course of stone 28 inches 
thick on a timber grillage 28 inches thick supported 
by wooden piles 5 feet apart on centers, Although 
these piles had been driven about 40 years, they 
were found to be sound and in good condition. Ex- 
cavation was carried down about 5 feet below their 
tops, and they were cut off and supported the con- 
crete filling of the working chamber at a depth of 
about 22 feet below water level. 

The west abutment and the six piers next to it 
were built on Simplex piles. The seven piers on 
Herr’s island were built on foundation of Simplex 
concrete piles extending to above water level. 

Two of the piers on the west side of Herr’s island 
and the adjacent pier in the back channel were built 
in steel sheet-pile cofferdams. In one of these piers 
the foundation was made with Simplex concrete 
piles and in another it was mass concrete laid in an 
open excavation carried down to a depth of about 
22 feet below water level. 

In the third of these cofferdam piers (pier N. in 
the back channel, which was built adjacent to the 
end of the old pier), it was found impossible to un- 
water the cofferdam by ordinary methods, and a 
shallow airtight wooden caisson built of planks and 
fitted with airshafts and airlocks was installed in 
the cofferdam and concentric with it. This caisson, 
called an air bell, was sunk to bearing on the hottom 
of the river and the space between it and the cof- 
ferdam was sealed with concrete deposited by a 
tremie. After this concrete had set, the cofferdam 
was pumped out and concrete was built up to water 
level permanently enclosing the air bell, which thus 
formed a working chamber under the center of the 
pier. 

After the light air bell had been throughly pro- 
tected and strengthened by the mass of concrete 
above it, air pressure was put on, the water ex- 
pelled, and men entered the bell, cleaned and bench- 
ed the rock, and filled the bell, or working chamber 
with concrete, thus carrying the pier foundation 
down to solid rock about 20 feet below low-water 
level. 

The work was done under the direction of the 
engineering department of the Baitimore & Ohio 
Railroad by the Vang Construction Company, 
Cumberland, Maryland. It was commenced in 
July, 1919, and has been completed as far as pos- 
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PLACING AIR WELL INSIDE FLOODED COFFERDAM 


sible before the erection of the steel superstructure. 
After that is finished, the old river pier at the east 
end will be removed and replaced by a new one and 
the tops of the five new piers under the old struc- 
ture will be finished and the old piers removed. 
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Special Rail Handling Method 


Steel rails for the main lines of the Union Pacific 
Railroad in Nebraska were shipped in cattle cars 
during the winters of 1919-20, because of the im- 
possibility of securing open top cars. The rails 
were unloaded through holes cut in the ends of the 
cars and were handled by special tongs or hooks en- 
gaging the bolt holes in the ends of the rail and 
attached to a hoist line operated by an American 
railroad ditcher machine mounted on a flat car 
that was separated from the rail car by an idler 
flat car. After a quantity of the rails had been re- 
moved from the stock car and placed on the floor 
of the idler car, the special hooks were replaced by 
regular rai! tongs, and the rails unloaded from the 
flat car and put in position along the track in the 
usual manner manner. By this method an aver- 
age of six carloads or about 450 rails were unloaded 
daily by one 10-man gang working between trains 
under difficult conditions of heavy main line traffic. 





Asphalt Paving in Tarboro 


By W. A. Hardenbergh 





Labor saving appliances in asphalt pavement construction. The steam shovel 
is used as a wagon booster. Thickness of base adapted to traffic anticipated. 
Aggregate raised to mixer by bucket elevator, both electrically driven. 





Located in the center of a very rich cotton, tobac- 
cc, and peanut section, the city of Tarboro, N. C., 
is one of those fortunate municipalities which finds 
itself able to initiate and carry out an extensive 
program of municipal improvements. In addition 
to a very complete local health organization, sew- 
ers are being extended and a paving program in- 
volving the laying of 80,000 square yards of asphalt 
pavement is under way. Of the paving work, about 
50 per cent is now completed and the contractor, 
F. J. McGuire, of Norfolk, Va., is pushing the work 
rapidly. 

There is some difficulty in securing an adequate 
supply of labor, but this is not a pressing problem. 
To as great an extent as possible, mechanical equip- 
ment is used. With mechanical equipment, good 
men are necessary. ‘These are secured at rates of 
$3.50 to 4.50 per day. Most of these men are truck 
drivers, or semi-skilled in other ways. 

Practically all the paving is of 2-course asphalt 
on a concrete base, with concrete curb and gutter 
cast in one piece. The only variation in the pav- 
ing program, which covers the city pretty: com- 
pletely, is a specification requiring a thicker con- 
crete base on those streets where it is expected traf- 
fic will ultimately become very heavy in wheel-load 
as well as volume. 

About 500 yards of pavement are being placed 


daily by the contractor. Machinery and motor 
trucks are used whenever possible. Hauls are 
nearly all short, as the town is a compact area of 
ive or six thousand population, but motor truck 
hauling has proved economical nevertheless. 
Throughout, the work shows careful planning and 
administration. 

Considerable grading has been necessary, but this 
has practically all been very shallow. In fact, the 
bulk of it has not exceeded 8 inches in depth, the 
proposition being chiefly one of lowering the old 
street level enough to permit the construction of a 
concrete base and asphalt top. To handle this work, 
the contractor has used with considerable success 
two No. 6 Keystone shovels. The excavation is 
rather easy, as a rule, as the soil is mainly a sandy 
loam with practically no stones or hardpan to 
interfere. 

Federal 234-ton trucks have been: used exclusive- 
ly in the hauling and transportation, handling the 
spoil from the excavation, concrete aggregate, the 
concrete itself, and, finally, the hot asphalt. 

By means of locating nearby places to dump or 
fill, hauls of spoil have been kept very short, and 
three trucks will more than handle the excavation 
ef one shovel. The hauls rarely exceed a quarter 
of a mile. 

Some of the streets were wide enough so that but 
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half the street width could be excavated at one time. 
In this case, the trucks usually backed alongside 
the shovel on the old pavement for filling, and so 
were favored with a good roadway. On narrower 
streets, and when excavating the final half of wide 
streets, it was found advisable to back the trucks, 
in a majority of cases, onto the subgrade, and just 
to one side of the shovel for easy filling. With the 
solid tires and the soft sub-grade, there was trouble 
at once, as the trucks usually sank down to the run- 
ning gear, which resulted in delay, owing to the in- 
ability of the truck to pull out under its own power. 
This was remedied by “boosting” the truck out 
with the shovel. This method was completely suc- 
cessful and the shovel operator soon became very 
cxpert at it. But it was found that the pressure 














SHOWING BOOSTER BAR ON REAR OF TRUCK 











KEYSTONE SHOVEL LOADING TRUCK 


sprung the back door of the steel body. The super- 
intendent, Mr. Johnston, then designed a “booster 
brace” of tx4 timber, reinferced across the tail gate 
of the trucks. This device, which is shown in the 
illustrations, prevented any damage to the truck, 
and made the booster plan cne of real value. 

The power of the shovel when boosting was im- 
pressive. On several occasicns when the driver had 
killed his engine by too quick an application of the 
clutch, the shovel pushed the loaded truck, the dirt 
of the subgrade scraping the running gear, clear out 
over the loose dirt which piles up ahead of the 
shovel, and onto the firm pavement, actually re- 
cranking the truck engine in the process. The 
shovel man soon became so expert at this that 
scarcely a moment was wasted. 

Three men, only, were employed at the shovels— 
an operator, a fireman and helper combined, and a 
man to handle the rope for dumping the bucket. 
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THE MIXING PLANT 


One man was on each truck. Every truck was 
equipped with mechanical dumping apparatus. One 
man was at the dump to direct the placing of the 
earth. With this equipment and personnel, the work 
proceeded very well. 














ELEVATORS AT THE MIXING PLANT 
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Fine grading was done by horses and scoops or 
scrapers and by hand, the method and the number 
of men depending upon the work to be done, the 
particular street and the number of men available. 

The pavement base was 1: 2: 4 concrete, 4 
inches thick on most of the streets. On _ those 
streets where it seemed that the future might bring 
trafhe of heavy wheel load, as those leading to the 
freight stations and along the railroad tracks, a 6- 
inch base was laid, using the same mix. 

All concrete mixing was done at a central plant, 
and the wet concrete hauled in tight steel-body 
trucks to the streets, where it was spread as desir- 
ed. A T. L. Smith mixer was mounted on a plat- 
form of such height that the mixer would dump 
readily into a truck beneath. Sand and stone were 
stored in overhead bins, and cement was brought 
from the cement shed over a runway. The entire 
outfit was operated electrically. Giant portland 
cement was used. 

Stone and sand had to be shipped in by rail, and 
the cars were unloaded near the mixer. If the cars 
were equipped with dump bottoms, they were run 
onto a small trestle and dumped. Otherwise they 
were unloaded by men with shovels, the piles being 
as near as convenient to the mixer. 

The sand and stone were raised te the overhead 
bins by means of Jeffery elevators, also electrically 
driven. The transfer of the aggregate from the piles 
where it had been unloaded, to the elevator buckets 
was not, as is usual, by means of a wheelbarrow 
gang. Two mules, each hitched to a slip scraper, 
did this at a considerable saving. 

A stock pile of stone was stored on a vacant lot. 
When needed, a Keystone shovel loaded this direct 
into trucks, by which it was carried to the point of 
demand. This reserve was located at a central 
point for the paving work, and for the construction 
cf a concrete culvert by the same firm. 

As stated before, the mixer as well as the eleva- 
tors is electrically driven. This is a considerable 
saving in cost, both from the power and the labor 
standpoint. With the arrangement described, of 
overhead bins for stone and sand, a nearby cement 
shed and electric drive, efficiency and economy were 
secured with a minimum of lost time and with few 
men. 

The mixed concrete was dumped into the motor 
trucks and hauled at once to the street. As most of 
the hauls were very short and the mixture was kept 
rather dry, there was no trouble from separation of 
the aggregates, nor was it difficult to clean the bot- 
tom of the truck-body. This method of handling the 
concrete was very satisfactory and required only 
about half as many men as the usual method of 
mixing on the spot. 

The asphalt pavement is taid in two courses, each 
an inch and a half thick. The binder course is be- 
ing mixed with 10 1-3 per cent of asphaltic cement 
(Texaco), 54 to 56 pounds of filler and 500 pounds 
of stone. The wearing course contains approxi- 
mately the same percentages, substituting sand for 
the stone. 

A Cummer 800-yard plant is being used for mak- 
ing the mix. At times this plant has been operated 
tc or beyond its full capacity, but at present the 
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daily average is in the neighborhood of 500 square 
yards. 

The same type of Federal 2% ton truck, of 
which there are eight or ten on the job, is used for 
hauling the “hot stuff.” The asphalt mixture is 
loaded direct into the truck in the usual fashion and 
hauled to the street. The average gang on laying 
is comprised of one rollerman, one finisher, three 
shovelers, and three rakers. A Kelly-Springfield 
roller is used for rolling the asphalt. 

Throughout, the job shows evidence of good 
management and a careful use of machinery instead 
of men, whenever possible. No costs have been 
given on the work, nor are prices available at 
present. 


Road Work in Illinois 


On July 2nd, superintendent S. E. Bradt, of the 
Illinois Division of Highways, reported 57 road 
gangs at work completing 15 miles of hard road 
each week, and that he still has hope of completing 
the season’s program of 450 miles of Federal Aid 
road, there being a prospect of raising the weekly 
total to 25 miles. However, the shortage of cars 
is threatening the program. seriously. 


Road Maintenance 
in Maine 











Both patrol and gang method used. The 
method of giving a bituminous surface 
to gravel roads is described. 


The following is from the report for the year 
1919 of the State Highway Commission of Maine: 

Maintenance work was continued as it has been 
carried on for the last three years, principally by the 
patrol method. In another part of this report will 
be found a detailed summary of that work. It will 
be noticed that the prevailing high costs of labor 
and material are reflected in the costs of this work 
as compared with similar costs in 1918. 

Besides the patrol maintenance considerable work 
was done by gangs. This work is principally on 
improved state highways. We have a considerable 
mileage of gravel surfaced state highway which 
carries excessive motor vehicle traffic, official counts 
showing as high as 5,500 motor vehicles passing a 
given point in twelve hours time, from seven o’clock 
in the morning until seven in the evening, this count 
being a daily average for one week. A plain gravel 
surface would not last a week under this kind of 
travel, so it has become necessary to give these sec- 
tions a bituminous surface treatment in order to 
preserve them. A good many inquiries have been 
received about our method of surface treating 
gravel roads, so a brief summary of the operation 
will be given here. 

Surface treatment can only be successfully ap- 
plied to a clean, well bonded surface having a true 
cross section. The first step is the distribution of 
clean, coarse and sharp sand along the shoulder 








of the road in piles about thirty feet apart, using 
about forty to fifty cubic yards per mile. This 
sand is used to cover the bituminous material after 
it has been spread upon the road. 

The next step is to thoroughly clean the sur- 
face with a horse sweeper and hand brooms, in 
this way removing all dust and loose material. 
The bituminous material is then spread from a 
pressure distributor tank mounted either on an 
automobile truck chassis or drawn by horses, The 
amount of bituminous material per square yard of 
surface depends on the condition of the surface 
and as a general thing good results will not be 
obtained by making a uniform distribution over 
the whole area, because it is verv rare that any 
considerable area will present exactly uniform con 
ditions. This means in practice that more or less 
material per square yard must be used according to 
the condition of the surface. In our practice the 
amount of bituminous material is controlled en 
tirely by the judgment of the man in charge of 
the work. He rides on the truck and from his 
knowledge of the conditions determines — thi 
amount of pressure to be applied to the tank, the 
opening of the valves that control the flow of 
tar, and the speed of the truck. On new surfaces 
the rate of distribution will vary from four-tenths 
of a gallon to one-half a gallon per square yard. 
The second, third or fourth years, the application 
may be as light as one-quarter of a gallon per 
square vard and usually is from three-tenths to 
one-third of a gallon.. 

This work must be done on a warm day and on 
a dry surface. If traffic conditions would permit 
ve would allow the bituminous material to pene- 
trate the surface six hours before covering with 
sand, but we find it necessary to immediately 
cover with sand from the piles alongside the road 
to keep the bituminous material from stripping up 
under steel tire traftic. Furthermore, there is great 
liability of automobiles skidding on the fresh bit- 
uminous material, and this is another reason for 
immediately covering with sand. About one-half 
the sand is immediately applied and during the 
next three or four days a few men are left behind 
spots which show an excess of bituminous 


to same 
material as they appear. This means going over 
the same length of road several times. It is very 
important that the smallest possible amount of 
bituminous materials be used that will preserve 
the surface. 

Except where drainage and foundation condi- 
tions are absolutely perfect this bituminous surface 
treatment will break up the following spring. It 
is very necessary where the breaking up occurs 
that the surface be reshaped by using the road 
machine and the drag. The surface must be kept 
in shape until it is settled and bonded, when another 
application can be made following substantially the 
steps outlined above, but using less bituminous 
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material. 

\fter three or four successive annual applica- 
tions certain portions of the surface will become 
wavy. It is then necessary to break the surface by 
the use of a pressure scarifier or spike-tooth har- 
row. It is sometimes necessary to plow short sec- 
tions and for this the point of a road machine 
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blade may be used. After this course has been 
broken up it must then be pulverized. This may be 
done with a spike-tooth harrow or a steam roller 
with the picks. It also pulverizes more: or less 
under travel. The pulverizing process can be has- 
tened by working the material from one side of 
the road to the other with a road machine, letting 
travel break it up as much as possible. It is usually 
necessary to use a road machine every day from 
the time the surface is broken until the road is 
bonded for treatment. The more this material is 
worked over the more completely it will pulverize 
and a better surface will be presented for subse- 
quent treatment. Immediately prior to the next 
treatment the surface must be carefully shaped. 
It may be necessary at this time to add a little 
binding material, preferably clay, but care should 
be taken not to use an excess of clay. Our prac- 
tice has indicated that a quantity of fine pulverized 
clay (pulverized by frost action) about equal to 
the amount of sand cover, forty to fifty yards per 
mile, has given excellent results in preparing an 
cld surface for re-treatment. The re-treatment of 
this surface after being broken is exactly identical 
with the original treatment, beginning with the 
During the spring of 1919 a consider- 
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sweeping. 
ileage of road was broken up and re-treated 


able mil 
as above rescribed, with very excellent resul 
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Street Repairing in Waltham. Mass. 


The IValtham Mumcipal Bulletin, issued month- 
lv, is a little different from most municipal publi- 
cations. It reads something like a newspaper re- 
porter’s description of a ball game but gives real 
information concerning municipal affairs that 
should interest the public—a combination that 
should get it read by the citizens, which is what 
such a publication should aim at. The following 
is a sample of manner of presenting the more 
substantial information: 

“The Street Division of the Public Works De- 
partment is putting forth every ounce of energy 
and working from every possible angle on the 
streets of our city, trying to get them in passable 
shape. 

“Waltham, like all other cities and towns, was 
forced to curb its street construction and mainte- 
nance during the time Bill took the notion to run 
the world and the result is our streets are com- 
pletely shot. 

“We feel that some of our good citizens are 
unreasonable enough to expect us to rebuild in 
two months that which has been neglected ‘for 
four years. This, of course, is impossible, but 
we are sure if our citizens will co-operate and be 
patient, the end of the construction season will show 
a big change for the betterment of Waltham’s 
streets. 

“Besides carrying on all the necessary incidental 
work of the department, over 200,000 square yards 
of street have been patched and oiled during the 
last three weeks. Many streets have been resur- 
faced with material excavated from streets being 
constructed of bituminous macadam and will re- 
ceive a coat of oil in the near future. A few 
days will see the completion of River street, one 
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of the many streets to be constructed under the 
$100,000 bond issue. 


by excavating from 3 to 4 inches of the old ma- 
terial. After this base had been throughly rolled, 
3 inches of new stone, 2 inches in size, was spread 
evenly on it, and after being rolled an application of 
Parvia X at the rate of 1% gallons to the square 
yard was applied. Chestnut stone was then spread 
over the surface, just enough being used to fill the 
voids, and the whole road again thoroughly rolled. 
The surface was then sealed with 34 gallons of 
Bermudez asphalt to the square yard, covered with 
pea stone, rolled, and opened to traffic. 

“The following table shows the cost of River 
street and what it would cost six years ago. 
It might be of some interest to know that the 


best bid r¢ ceived on the above type of road Was 


r square vard, a saving of 60c per yar 
or, on the 25,000 vards advertised on Lexington 
1 oa on 311 


! | . - ** 
and High streets, the city S15,000, 
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Table showing cost of 2,980 square yards of bituminous macadam 
pavement on River street: 


Lal Bt oe ae. ee eee $186.72 
Lal 1652 hours at .52 . ee ree 859.04 
| ours 201 
| ? 100 4) 
Labo 16 |] irs at .688 .. publ Sepia 79.7 
| " {) ~ s.1 
Mis Sa lf hol 5 122.57 
| ms ) da + ~O 
¢ S d S »» 12.38 
( ~ Ls) 
~ ~ SP?0 1) 
IX s ( s, Sf S 
st Q» 
| 280 gals. a 599.20 
As > OOO Is »4 tS0 
( | Gé.24 
Total ee eC ee ee eee $4,219.07 
Per square ard, $1.41 
WI River Street would | cost under 1914 prices 
2.041 hours at .275 cuss ‘oF + a ta $516.28 
$59 hours at .306 Aoi We.giew . 110.01 
175 5-6 hours at .375 ‘sn abde tmiaecads aeons 65.24 
116 irs it 44, . ee ee ee ee ; 9.90 
10 | Irs at 50 ; 9.00 
Saturday half holiday Cova pdeaaeana 61.00 
OE TE OS SE SOO kok kxcisinsseeewse oe 222.00 
Teams 35! davs at $1.50 82.50 
Roller 14% days at 1.75 25.28 
Oe cs ee cee Oe oo ewe 310.00 
Tarvia 4.280 gals. at 8° Beier Seas he. fal ite sedi 574.50 
Asoralt 2000 wals. at 19 ...cscvsces a ricieleacanaleha 240.00 
OS Gaye eer ; ae tice aes mene ptendtte . 25.00 
MN i ioe iia ig Sota chins stalls chataenian ke eats ie eal $2,122.41 


Per square yard, $.71. 


Municipal Ownership of Electric Railways 


The restoration of credit is the principal task of 
the electric railways, according to John H. Pardee, 
president of the American Electric Railway Asso- 
ciation. Investors demand a fair return on money 
invested in traction securities. 

In 1917 the electric railways carried 11,000,000,000 
passengers, an average of 108 rides for cvery man, 
woman and child in the country. This number was 
2,000,000,000 greater than in 1912, and 4,000,000,000 
greater than 1907. While the population of the 
country has increased 32 per cent the passenger 
traffic of electric railways has increased 137 per 
cent. 


The construction of River 
street consisted of reshaping the old macadam base 
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An examination of the report of municipally 
cwned electric railways, according to Mr. Pardee, 
shows that municipal ownership is not the solution. 
Two of eight roads reported on included in their 
financial statements no charge because of interest 
on funded or unfunded debt, only three reported 
taxes, and two had tax charges which were pit- 
tances compared with the tax bills of privately 
owned companies. In spite of these favorable mis- 
sions, the eight lines show a deficit for the year of 
$141,000, out of total cperating revenues of $1,682,- 
000, while the ninth road, not included in the total 
had a deficit of operating expenses. 


~~ 


Road Making in 
Edmunds County S. D. 


By WARD L. 


VicCAFFERTY® 


How the county forces make good 
gravel roads, even on gumbo soil. 


There is in Edmunds County, South Dakota, 
some low, flat land and some that is very rough, but 
most of it is gently rolling. The roads generally 
follow the section lines, with an occasional short one 
intermediate. There is a state and federal highway 
running east and west near the center of the county, 
and seven county highways running north and 
south. Sixteen miles of state and federal aid high- 
way is now under construction. 

In constructing a county road we start out with 
am outfit called our blade grader crew, consisting of 
one Twin City 60-90 tractor pulling a 12-foot blade 
grader and one 90-120 Holt tractor pulling a 14-foot 
blade orader. This crew is fitted out with a com- 
plete outfit consisting of cook car and tents for 
sleeping quarters. We work both ways from camp, 
as a rule three miles each way. After the blade has 
made a round, it is followed up with a planer which 
brings the dirt in from both sides of the road to 
the center with one operation. After this has pass- 
ed down the road, another blade grader follows it 
so that it can come back and do the same work 
pulling in the dirt with one operation. About three 
rounds with a blade grader with the planer follow- 


ing will make a complete graded road on level 
ground. 

After we have passed over a section of road in 
this manner, we follow up with a crew to make fills 
in such places as require more dirt to bring the low 
places above high water. At the same time such 
culverts as are required to take care of the water 
in spring and after heavy rains are placed in the 
grades or fills as we go along. This completes a 
road known as a dirt road. 

After these have been traveled a short time they 
are in condition for graveling. We maintain all 
these graded roads with such machinery as small 
engines for power and we have drags of several 
different makes. The three-way drag is about the 


*Superintendent of highways Edmunds County 
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best of this equipment. This is a three-section drag, 
the two outside drags bringing the loose dirt in 
towards the center of the road and the center drag 
distributing it evenly over the center of the highway 
and filling up the ruts in the road, if any have been 
produced during the rains by heavy traffic. I will say 
in passing that just dirt roads are not all-season 
rcads, but they are good in summer and fall and, 
most winters. Gravel surfacing will be done as 
rapidly as our funds will permit. In South Dakota 
our Motor Vehicle Fund (that is, license money 
from automobiles collected by the county treasurer ) 
is placed at our disposal and can be used for drag- 
ging and all other maintenance work and for gravel- 
ing roads, but for no other purpose; in other words, 
all equipment for this work must be provided from 
cther funds. 

Our top soil is a deep, black loam, from 6 to 18 
inches deep, under which is a clay subsoil. This 
subsoil, when worked into a road and covered with 
gravel, makes an ideal roadbed. In some parts of 
the county we have the gumbo soil. A great many 
held up their hands in horror when we started grad- 
ing roads through the gumbo—they declared this 
would be our finish and that we could never make a 
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road out of the gumbo soil, but experience has 
taught us that gumbo, if it is properly drained and 
maintained, is the best road soil we have and much 
better after being graveled than any other soil that 
we have here. 

We hire and pay our crews by the hour—no work 
no pay. The cook car is furnished and as a rule is 
run by a man and wife, the husband working on 
the job and the wife doing the cooking, charging 
each one of the crew a certain price for their board, 
with no expense to the county, we simply furnish- 
ing the car and some minor equipment for the same. 

We hire men and teams for dirt moving or mak- 
ing the fills by the yard. All our roads are surveyed 
and in this way we can easily follow the outfit mak- 
ing the fills and determine the exact amount of dirt 
moved and placed in the filis. We settle with them 
twice a month, holding back 15 per cent of the 
estimate until final settlement on the work for our 
protection. 

We make a special effort and take great pride in 
keeping all our roads passable immediately follow- 
ing the crews and also while they are working. It 
is very seldom necessary to make detours on any 
roads that we are working. 








Trine Anarysis -Granwu.ar Mareriac - 13° AneLe of Frerose 
This enalysis assumes that Hudson Fiver si/t is a perfectly granular ser- 
fluid without cohesion and conforming te the theory developed by Frankine, 
Coulomb, ond Howe as ro the amount of active horizontal pressure and active 
upwerd pressure at any point in the materid/. 
If v= wt of material above any point, per sg.¢t 
hs unit pressure hor: zontally, p= unit pressure upward 
Then for 13° moteria/, b= v tan? (45*- 6°30) = 0.6344, and 
pe Ky, inwhich K must be greater than (0.639)} and so determined that 
wt of funne/ ond material is equal to total upward force on lower halt of tunnel. 


Applying first to the 29°0* outside diameter cast iron, during construction and 
before concreting: Wt of one foot of tunnel = 13560.* 


As shown on Sheet No.6, Case Il, K* 0.754 Sf Woter of 64 Sat 





Mt 870, v=5032, h=3/90, p# . sci aiapse 
$ 6540 4146 493!) 
7 (8048) 5102 6068 


Tt will readily be seen that at a point determined by angle 6, 
¥* 6540- (508 038, h« 414G- 956 «sb, 2» 4931-37 cosh. 


Let V=totol vertical force at this section determined by angle @, 
NV: tote/ normal force, l= moment around ¢.g. of section 
H+ component of horizontal force due to earth pressure (zerc at +0) 
6° dist tog. of section, H,,M,+ thrust, momeat at fop. 
Then due to wt of ring alone, force = 2/580, mom. about 0+ 30557 (1-cosd) 
Atany point H-f, (4146 - 9560s) 14.5 sin O dO = GONT (1-c0os8) - 6931 sin". 
bH+ f° 14.5 cos 8 (4/46 - 956038) 14.5sinOd0 = 435848 sin} - 67000 (1- cos?8). 
In upper half Y= 21580 + fy (6540 - 1508 cos8) 14.5 0s 0d0 = 94830 8inO-87758-10933 sib cob 
ab: 30557 (1-cosb)+ SG 14.8 sin @ (6540-1508 <os8)14.5 cash d8 
= 30557 (/-cos8),+ 687520 sin" - 105686 (/- cos*6) 
Tn lower half Ve 21589419103 +4 (4931-1137 cob) 14.5 cosb 0 
= 2/58 8 + 19103 + 7/502 sin 8 - 82430 - 8243 sin § cos 8. 
ab« 30557 (1- cosh) + 43130 + Sy 14.5 sin 8 (493) - 1137 cos 8) /4.50088 db 
= 30557 (1-cos0) + 143190 + 518398 sin"? - 72687 (1-cos*h) 
Now let M,,N, be moment and thrust for 0= F, M,, He for O* 17, 
Atonce N«V=81046 and Hyg= 29° 4/4G- Hy * 120234- Ap. (Symmetry considered.) 
Then M,= M, +/4./6h, - 904068 =, and M,< M,+ 26.32 H, - (523643. 
(Rbove obfained by substitution in MotGHataV= MtGN+ 4H) 


(G= 1416') | 


In an erch ring with constart section it i¢ avery close approximation foen 
ezact use of the Method of Least Work to gire such values to the redundarts that the 
eum of the squares of momerrts taken at equal intervals around the arch ring is a 
minimum. In this particular case the intervals may be quartercircumterences without 
lessening precision. Applying this criterion, (M,7+2M,°+ M,) must bea minimum 
for the deduced values of M, and Hy, thus giving the equations Mo* -M,* hy. 

Sotving, He 53800 (bs), H_= 66434 (ibs), My*-M,=M,y= 71123 (1b.-#4) 


42° 


In computing strength of section, the equivalenteection shown has been _ 





assumed. For thi's section A*43.2°, 1? 7él m4 c.g. 18 a8 gown S 
Us ing the formula #-*= & + -EMs (compr +, tension me A 
Outside Inside @ 
6-0 ~5asate” -9846%(max tension) 7 — 7 
F(90)  -2833 +/2967 (max. compression) . 
rgo} +6/47 -3553 


STRENGTH OF CYLINDRI 


TUNNEL 29 


OF 


CALCULATION 
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In order to compare resu/ts with those obtained (53800) 
by other methods, the following diagram shows em 
the pasiton of the “line of thrus?:" The fornwloe tt Shell 










used ere derived from preceding work on 
this sheet. For any valve of 6, 

N =(Ho-H)eos8 + Vain G, 
M= M,+GH,-GN + 0V-5H. 
kee. = pas (outside +, inside -) 
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Mathematical Analyses of Concrete Block Tunnels 





Ring analyses as applied to different types of tunnels proposed for vehicular 
crossing of the North River. 

















page 519 of Public Works June there was theory of analyses for pressures normal 
published an article entitled “Concrete Block Vehi- to tunnel, 
nai ° ; 99 4° . . Recailte of annlicati ormal 1 score 
cular Tunnel Investigation. his article quoted at ( Kesults OF appl on of normal pressure 
ength from General Goethals’ report to the Joint leory to Tour Cases, Name! Host 
‘ ; . 4 , 19 £ ontad as i rere “L 
State Bridge and funnel Commissions dated April | 2 root utside diameter concret¢ LOCK 
2. 1920, on the theory of stress analysis of suba- tunnel! ; 
™ ] ae ae YF Pant gistetio crammed ‘oncrete 
queous tunnels and the structural strengths of cast idl he root ' ULESTCE Hamece concrete 
iron and concrete block ring tunnels based on sucn block tunnel; 
oe , tside lia ter “6 : 
theories. 29 foot outsid diameter cast iron 
rr74 1 1.2. 1 ste ° +1 t ) i 
lhe mathematicalz analyses* accompanying the tune! , ; p ; 
, ee : 23 for uts diameter Pennsylvania 
Generals report included : ng é, . oo” ide : — "0 Rin , 
A. 29% foot outside diameter cast iron tunnel, NalWway tunne 1S Indet . ort - Niver.— 
ae 1 C ‘ — | nit: 1< Or DNOSs atio 
based on Rankin’s theory for granulat 1} Computations [0 : po ibility ol flot 1t11i0n 
material. of above types 0! tunnels an per- 
| eriv: Te ot vene ral formular based oO? Te< uy OTraniar semi fluid conditions with 
I se athemat studies were by M G Fi ey no cohesion. 
pg pene Te a a “ie Comparative longitudinal strengths of 
S ving the b tt the vert above tunnels 
Ss} me tel ll re 
Calculations Concerning Flotation and Longtitudinal ength and Theory of Ring Analysis. 
Dara #s7o tassipizirry of FlLerarion Tweory oF Fine Anarysis FoR NoRMAL PRessuRES 
Tais computation assumes that Hudson Friver sil? 1s a pertectly _ = The following computation is based on a method of construction whereby 
grec lar ser thud without cohesion conforming Fo the theory developed by H, Te a™~N. gravel packing is tightly wedged between outside circumference of Funnel 
M A. Howe as fo the amourt of active upward pressure at any point Sd and inside of opening let? by shield as i+ moves forward, creating mitial 
Jf += wt of material above any given port, per sgt? G 4 % At . normal pressures, which are later modified by the entrance of water 
P* octwe upwerd pressure, it lbs. per sq. tt > M\ irite the voids of the packing The four assumphors, based on observed 
9: angle ef repose of material at given point r } phenomena and tundamental principles of mechanics, are as follows 
Then p»Kv, in which K= tan* (45°- 26) R / (1) Unit pressure ot top of ring equa/ to weight of material obore 
ar, (2) Vertical and herizortal torces in equilibrium 
Case I. Concrete block tunnel 42:0" outside diameter a wen —¥ pie (3) Ail pressures rermal to surface of tunnel. 
The forces acting downwerd end crossing the lower oy ss anid a (4.) Pessures increase e@e uniform amourtt foreach added foot of depth 
ovtside serm circumference, for O° length of tunnel, are Mud af = aay Let p- d= wt persg.tt of material above top of tunnel = norma/ pressure at fop 
42 (38°64+ 46+/04)- $17+2/* 104 + 1l2/*-/8Y 150 0487 (  s2a¥ 5 prd=normal pressure at bottom W= wt of one foot of tunne/ 
Fr: outside radius of tunnel, in Ft 


= 286/65 
Ts , “ s 
Jf mud were perfect #luid active upwtrd pressure on this surface would be 
42 (38-64 + 46+/04)+¢ 49 -2/7* /04= B7EI/5 
hus structure will rise due unbalanced force 
Z8G1€5 , 0.763. Corresponding angle of re Pye = 3°52. 


14 yp greater than 


CrseI Concrete block, 36-6" od 
365 (38+64 + 43 25+104)-$7°18.25 
36.5 (38 +64 + 43.25+/04) +4 1/8254 (08 = 


> BES BES 
A* Forges * 0-900 


4*104 + rr (18.2$*-/5.25*)/S5O= 245865 
307385 
G= 32" 


for critical eng/e of repose 


Casé IT. Cast iron, 29-0" od 
3560 * per lin 2 


Wt of ci olore is 9650 * per hin. #4 
23 (6064+ 23.5+104)-$ 17+ 1,.37*/04 + 9650" (32577 
23 (60+64+ 23.5+ 104) + $+ I/.57* 1/04 = (66/37. 


Wt of «1 a/one, before concreteis placed, is 
29 (38° 64-+ BIS+(04)-$1+ /4.5*+104 + IB5EO= (68874 
29 (3864+ 395+104)+$7+/4.5*+104 = 224000 
for eritical angle of repose, Ae eSe74 = 0.754 G= 4°00" 
a” ri 
Crse IV. Fa. tubes, cast iron, 23-0" od Water of G4 Fo 2 i 
Mod of y 





for criticel angle of repose, K= Beez: 0.798 O= 2°18" 
Summerizing the above results: 
(@) The 29:0° «¢. tFunne/ is most liable to rise 
(6) All Feuer will rise ia 3° material. As the Fa. tubes have not 


showrs ony tendency to rise, there is doubt as to cogency of Hus conclusion 


ComPaARATivE LonciTupinaL STRENGTH. 
Block tunnre|] 42°0"od - 460 bolts 14° diam - bolt circle ave. 39°0° diam 
Cast iron 29-0 od. 85 bolts iz" diam. - belt circle approx. 28° 0" diam 
Fe tubes - 67 bolts 1$" diam. - bolt cirde approx. 22: O° diam 
From this information ‘s obtained the following table of sote loed ings: 
(forces in hips, moments in kip- Feet ) 


; Block 42°0° CL 29-0" of 42+0° CI 23:0" &% of 42-0" 
Tension 6240 3264 523% 1890 303% 
Momernt 60840 22848 375% 10395 17.1% 


Then to obtain equilibrium We: rFd. (this equation determines d, ond indirectly, p) 


By symmetry, shear at tep is zero 
Let Ge dist to «9. of tFunne/ section = area of tunnel section per linear foot 
H+ thrust at top, M,= moment at top, v, h= vertical, horizontal comp. of normal pressurd 
VH N* vertico/, hor:zortta/ nermeal Iorces at section determined by angle 
veh= p-dcosh acting on elements Fe db cas8 and F db sin@® respectively. 
Comp ~~ V due to wt of + nel is $FdB ond mom about € i's epprox. #6Fd (/-cos6) 
Rd b+ Ay &e- aces) Fees 6 8 = Pp sin8-4Fd sn8 cas6 
ab +6FRd (l-cos ) + Sy Pain 8 (p- dcos6) Freos 8 af 
2GFd (i- cos6) br sin? 6 - $ P44 (7- cos96) 
Also H:= He - y° (p- dcos6) FP sin 8 db = A, - Fp (/- cos9) + Fd sin*O 
GH, - 4’ Freosb (p dosh) sin 8 dB = GH, -£7FP*%o sin"b + $ Pd (/-cos*6), 
Vow N= Vsin 6+Heos® = Ho cos@ + Fp (/ ce. s@) 
Also mom. of N about & = M+ oV+ 6A M,+GHp+ #6Rd (/- cos 6) 


4 


lhe 


Applying the Theory of Least Work, we observe that: 

(1) Work done by thrust is constent ond may be neglected without error. 

(2) If valves of H. ond M, may be aiscovered which place N at ¢.9. of section at any 
point, werk done by moment and shear is zero, ond theretore a minimum. Such 
valves may be found and are M,+0, Ho = F(lp-tad); for subst tuting these valves, 
we obtain N=Fip- # Fed cos 8, and mom ot N= Gp - $GFd cos@ = GN. 

These Sg are correct by the most rigid theoretical analysis Max. valve 
of NV 1s ot bottom, where unt compression # = A (p +#a). 


Applying this enalysis, we obtain the following table 


Cose Whe) Ri) dl) p-dG) pl) Ale) £% 
ZI S5IFZS 2/.00 836 5032 5868 432.0 305 
74 47360 18.25 828 5032 5860 432.0 265 
@ /3560 44.50 298 5032 5330 43.2 1840 

4 9650 1.50 267 5088 5355 38.4 1645 


Pressure diagrams taken in the Fa tubes conform very closely to this 
reasoning. Concrete lining increases weight of tubes Results compore thus: 


Observed “50 432 5760 384 1790 
Computed 20000 M50 553 5088 5640 98.4 1770 
COMPUTATIONS 
Venicu.am Tunnel. 


Made by MG. Findley, March 24, 920. 
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Most of these analyses are given on pages 74 
and 75, being photographed from the original pre- 
pared for General Goethals by M. G. Findley. 
The general principles and conclusions would 
seem to be equally applicable to sewers and other 
conduits of similar construction. 





Jointing Materials 
for Water Mains’ 


Fred O. Stevens? 





Expenses of water departments in Wey- 

mouth, Berlin, N. H., St. Louis, Boston 

and Atlantic City in the use of “Leadite,” 
Lead hydrotite and similar materials. 





The great difference in cost between lead and the 
non-lead joint materials makes it an obligation on 
the part of water-works engineers and executives 
to satisfy themselves as to the efficiency of the non- 
lead products. Although these materials have been 
in the market for about sixteen years, and have 
been used in increasing quantities during that 
period, they are still regarded by the great majority 
of water-works men with more or less skepticism. 

The facts of the case are that lead has proved 
to be such an excellent material for joints, and 
workmen have become so well trained in its use, 
that engineers and superintendents have naturally 
and rightly hesitated to substitute for it a substance 
with which they are unfamiliar, and upon which 
there is a relatively small amount of data as to its 
efficiency. 

The writer has used the two substitutes known 
as “Leadite” and “Lead-Hydro-Tite” for over 
eight years, in various localities and under varying 
conditions, with very satisfactory results, and as a 
consequence has acquired a great degree of con- 
fidence in them. The water-works profession, how- 
ever, must be, from the very nature of its work, 
very conservative in adopting untried methods and 
materials, and is bound to demand something more 
than the testimony of a few of its members that a 
certain thing “works all right, as far as they know.” 

The purpose of this short review, then, is not 
to take a partisan stand in favor of any joint ma- 
terial, but to impress upon the members of the 
Association the fact that these substitutes for lead 
are worthy of careful consideration and investi- 
gation in view of the present prices of lead and 
labor. It is to be hoped that a general discussion 
may bring out some new facts and stimulate further 
investigations. 

To the manufacturers the writer would suggest 
that, having now established the compartively low 
cost of their products in the minds of the water- 
works trade, they devote more energy to experi- 
mental work, to enable them to answer with definite 
figures the questions to which a thorough and 





+Engineer and Superintendent of Water Works, Weymouth, Mass. 
*Paper before the New England Water Works Association. 
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thoughtful water-works man must have an answer 
before making what would otherwise appear to 
him a hazardous change. 

The most important of these questions are as fol- 
lows: 

(1) How do joints of these materials compare 
with those of lead as to tightness under normal 
conditions ? 

(2) What of the possibility of blown joints 

(3) Will the joint have sufficient strength to 
resist stresses due to bending moment when sup- 
port is removed from a considerable length of pipe 
as a result of settlement of back-fill or nearby ex- 
cavations for services etc.? 

On the first question the writer is able to submit 
evidence derived from actual experiment. In the 
summer of 1917 the Weymouth Water Works laid 
3,400 ft. of 8-in. pipe, from which no services were 
taken until the following season. The joints were 
of Lead-Hydro-Tite, and the new gate controlling 
this line was by-passed with a %-in. Empire meter 
testing 99 per cent. in 1-32-in. opening. For the final 
measurements the flow was too small for accurate 
measurement by meter and a force pump was used, 
pumping from a pail into which water was fed by 
a standard gallon measure. The results as to leak- 
age per linear foot of joint are shown in the follow- 
ing table, and would, according to available data 


on the subject, be considered excellent for lead 
joints. 
Tests for Leakage from Lead-Hydro-Tite Joints, Idlewell Ex- 
tension, North Weymouth, Mass. 
Gals. per 24 on 
No. of Gals. per per Lin. Ft. 
Date Section Joints Minute Joint 
1917. 
July 26 1 75 3.375 26.20 New Joints. 
*Aug. 8 1 75 150 1.16 
Aug. 20 2 180 322 1.04 Sec. 1 plus 105 
new joints. 
Aug. 25 2 180 305 .99 
Sept. 29 2 180 217 .70 
Nov. 2 1 75 041 a2 
Nov. 2 2 180 .098 BS 
Nov. 2 3 250 495 1.15 Sec. 2 plus 70 
new joints. 
Nov. 2 4 335 3.500 6.16 Sec. 3 plus 85 
new joints or 
entire exten- 
sion. 
1918. 
*June 1 4 335 150 .26 
Pipe was 8-in. Class E.. New England weights. Aver- 
age pressure, 70 Ibs. 


Leakage measured by %-in. Empire meter, registering 
99 per cent. on 1-32 in. opening at 70-lb. gauge pressure. 


“*By pump and gallon measure. 


This work was done by a man having one sea- 
son’s experience with Leadite, exercising the ordin- 
ary degree of care usually required by the writer 
on this class of work, and the results should give 
a fair indication of the degree of tightness to be 
expected under average conditions. 

As to the matter of joints blowing out, the 
writer can only say that he has never known of a 
Leadite or Hydro-Tite joint blowing out. In fact 
the strength of these materials and their adhesion 
to the metal as demonstrated when a joint is dug 
out seems to be sufficient evidence of their safety 
in this direction without extensive experiment. 

As to the behavior of this type of joint when 
subject to crushing stresses. such as occur when 
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portions of a pipe line are left unsupported by the 
settlement of backfilling, the writer has been, until 
very recently, in doubt; in fact, uncertainty on this 
one point has prevented him from giving these ma- 
terials his unqualified endorsement as substitutes 
for lead. This doubt has been pretty much dis- 
pelled by the results in a case that has recently 
come to his attention. . 

The Berlin Water Company of Berlin, N. H., 
built last year a new dam from which an 18-in. cast- 
iron main was to lead to the city distribution system. 
About two lengths of this pipe were in the dam, and 
on the end of the first length on the down-stream 
side an 18-in. valve was placed. Joints were all 
of Lead-Hydro-Tite. Before any more pipe was 
laid the rservoir was filed and some time later a 
washout occurred which completely undermined this 
length of pipe, leaving it and the gate suspended 
in the air and supported solely by the material in 
the joint near the masonry. Just what the maxi- 
mum stresses were in the joint it is neither easy nor 
necessary to compute, but it seems to the writer that 
they are as great as are apt to be encountered under 
ordinary working conditions. 

The writer has not attempted to take up the meth- 
ods of using these compounds, or the minor dif- 
ficulties attending their use for the first time with 
inexperienced men and incomplete equipment. 
These points have been covered in previous papers 
before the Association and in the literature with 
which the manufacturers keep us supplied. 

It does unquestionably require considerable cour- 
age and considerable faith to give up the good old 
lead and substitute these new materials in the face 
of the inevitable opposition from calkers and doubt 
as to the outcome of the first day’s work. The 
point that the writer wishes to make and to urge 
very strongly, however, is that we water-works 
managers and engineers cannot, with a clear con- 
science, go on using and specifying lead, if these 
other substances are safe and suitable substitutes. 
And it is “up to us” to find out whether or not 
they are safe and suitable or to make every possible 
effort to find out. 

The bulk of the evidence, so far, points in one 
direction,—in favor of the substitutes. In the dis- 
cussion that is to follow, let us hear from the other 
side,—the unsatisfactory experiences which, for 
our present purpose of getting at the truth, are 
perhaps the most valuable of all. 

Several members took part in the discussion of 
this paper, giving personal experiences with these 
materials. E. E. Wall, water commissioner of St. 
Louis, stated that he had found it difficult if not 
impossible to properly control the temperature of 
leadite when using a coal fire built around a melt- 
ing pot, as was used for melting lead, the tendency 
being to burn the leadite by having the fire too hot. 
Also, trouble was experienced by the fumes rising 
from the pouring pot directly into the faces of the 
men when pouring the joints. This condition was 
particularly objectionable on the work where leadite 
was used, because the trench was a narrow and un- 
usually deep one. No cost figures were kept, but 
Mr. Wall did not doubt that, if properly used by 
experienced men, the cost of leadite joints would 
be less than those of lead. 
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In 1918, Mr. Wall had used metalium for about 
1200 feet of six-inch pipe, and the trench was left 
open for about two weeks to determine the leakage. 
Immediately after the pipe was laid the leakage 
amounted to 2% gallons per minute, the average 
during the first 24 hours was 1.3 gallons per min- 
ute, and was 1.15 during the second 24 hours. Be- 
fore the trench was filled, the leakage had stopped 
altogether. Joints made with metalium in this case 
did not prove to be as cheap as lead, possibly be- 
cause the men were unfamiliar with using the 
material. The last three lengths of pipe laid on 
this line were on a sharp up-grade of 3 feet in 36, 
and the change of grade was made at one joint. 
Afterward this pipe was lowered while under pres- 
sure, but no leakage at the joint resulted and no 
damage to the joint. 

Cement was used for jointing about 800 feet of 
six-inch pipe in St. Louis in 1917. The water pres- 
sure on the joints ranged from 90 to 120 pounds 


per square inch and no leaks developed and no 
joints showed deterioration when the line was taken 
up a year later. (This line was used to supply a 
temporary camp). One bag of cement made 18 
joints and twice as much jute was required as for 
lead joints. Three men mixed and made eight 


joints an hour. When’ making lead joints, two 
men attend to the lead pot, make rolls, run and 
caulk ten six-inch joints an hour. On the basis of 
these figures, with cement at $1.75 a barrel, labor 
at $2.10 and $2.42 a day, jute at 8 cents per pound 
and lead at 7 cents a pound, the cost per joint 
figures 98 cents for cement and $1.34 for lead. It 
was much more difficult to take up pipes with 
cement joints than those with lead joints. 

The Atlantic City Water Department now uses 
leadite almost exclusively, the practice having been 
begun in 1901 by William C. Hawley, continued 
by Mr. Allen, and is now being practiced by Lin- 
coln Van Gilder, present superintendent of water 
works. None of the joints laid since 1901 have 
shown any signs of deterioration. 

An experiment made with leadite joints by the 
Boston Water Division was described by Frank A. 
McInnes, engineer of the department. Four lengths 
of four-inch pipe and one short piece were jointed 
with leadite and supported at each end, the supports 
being 48 feet apart, when the center deflected 
twenty-two inches, but without leakage or sign of 
failure. The center of the pipe was then loaded 
gradually but no leak developed until, under a load 
of 100 pounds, the pipe suddenly broke in two in 
the middle at a point 18 inches from the nearest 
joint. The deflection just before the break was 
twenty-five inches. Encouraged by this experi- 
ment, leadite was used for laying a pipe on a 
bridge carrying heavy traffic and street cars and 
therefore subject to serious vibration. This line 
had been in for five months at the time of this dis- 
cussion and, although there was more or less drip- 
ping from the joints at first, this entirely ceased by 
winter when it was covered up to protect it from 
freezing. 

The remainder of the discussion was devoted to 
the question whether leadite joints were conductors 
of electricity. The author of the paper stated that 
he had found it an excellent insulator and that he 
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had been unable to get a current to pass through 
it when endeavoring to thaw pipes by electricity. 
It was stated that the Boston \Water Works had 
tried using a lead wedge on the bottom of each 
joint, and the same was used in Springfield. The 
members from these cities did not know whether 
the lead wedge was of any benefit, but George H. 
linneran, superintendent of water service of Bos- 
ton, stated that they had made a test in the yard, 
using volt meters, ammeters and other electrical 
apparatus. With solid leadite joints no flow of 
current through them could be observed, but when 
the joints were remade, using a lead wedge about 
2/2 inches long, two inches wide and ™% inch thick, 
piaced in the bottom of the joint and driven in 
solidly, current was found to flow through the joint 
In amounts varying from one ampere to 400 and 
14 volts to 350, However, when a test was made 
of pipe laid in the ground with leadite joints with- 
out lead wedges, current was found to pass through 
the main, indicating that the soil may have carried 
the current around the joints. In other cases, the 
current was found to pass from the pipe to a street 
railway track and back again, instead of through 
leadite joints. In another case he found that cur- 
rent passed from one pipe to another through a 
film or scale of what appeared to be rust, which had 
formed on the face of the leadite joint. He con- 
cluded that such a scale or the ground itself would 
serve to conduct the current, so that the use of 
leadite woud not interfere with using electricity as 
a thawing agent. 
Water Filter for Mechanicsburgh 

\Vork was begun the last week in June on a new 
one-half million gallon filter for Mechanicsburgh, 
Pa.. which is one of the improvements which the 
Mechamesburgh Gas & Water Company had been 
ordered to make by the State Department of Health, 
following the typhoid epidemic in that borough last 
lebruary., 

\ typhoid epidemic in the spring of 1919 was 
investigated by the Health Department and attrib- 
uted to the water supply. In February, 1920, a 
large fire so reduced the supply that the town was 
without water the following morning and the com- 
pany turned into the mains water which had been 
insufticiently filtered, with the result that a typhoid 
outbreak occurred. In addition to the filter, the 
company is directed to install an electric emergency 
pump. 

The citizens have been thoroughly aroused by 
these two typhoid epidemics and ten citizens have 
agreed to serve as deputy health officers and have 
heen appointed by state commissioner Martin to 
serve in this capacity. These citizens serve without 
pay and the work performed by them has proved 
so satisfactory that commissioner Martin was said 
to be considering the appointment of similar com- 
mittees in all of the boroughs of the state. Each 
week a sub-committee of two visits the water plant, 
examines the premises, obtains information as to 
the number of hours the pumps operate and other 
features of operation; while one of the members, 
who is appointed official water tester. obtains three 
samples of water in the borough and sends them to 
the Health Board for examination. 
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Elmira’s Municipal Water Plant 


The water works system of Elmira, N. Y., had 
been under municipal controi for five years on April 
3, 1920, and during that time paid out from the 
earnings $137,178 for additions and extensions and 
paid off $115,000 in bonds, giving a total gain to 
the city of $252,178. During the same period rates 
rave been reduced for the small consumers whereby 
they have saved over $15,000 a year during the 
past three vears. The old minimum charge was 
S35 per quarter, limited to 1,000 cubic feet. Many 
householders were using only 500 or 600 cubic feet 
per quarter and the minimum rate was therefore 
reduced to $1.50 per quarter for 500 cubic feet. 

The $137,178 spent for extensions was used to 
add 13 miles of mains from 12 inches to 2 inches 
ii diameter, 1,355 new services, for the purchase 
of a truck for hauling pipe, etc., and a Ford car 
for the meter department. \When the plant was 
purchased there were in the pumping station a 
Vorthington high-duty, cross-compound — steam 
pumping unit with a capacity of 7% million gallons 
per day, and a Worthington electrically driven 
pump of the same capacity. both of these pumps 
had outlived their usefulness and in the second year 
et the city’s ownership they were replaced with more 
modern units, these being a horizontal steam tur- 
bine connected to a centrifugal pump and a single- 
stage double-suction centritugal pump with hort- 
zontal shaft direct connected to a 500 h.p. 2-phase 
induction motor. The steam unit has heen operated 
with a saving of coal of more than 20 per cent over 
the one replaced, and the clectric power consump- 
yon fell from 85 k.w.h. per 100,000 gallons to 65, 

At the filter plant the entire strainer system was 
replaced, and a liquid chlorine outfit was substituted 
for a plant for using hypochlorite. The high pres- 
sure distributing reservoir was relined in 1916 at 
a cost of $5,630, and a new concrete spillway and 
retaining wall were built at the storage reservoir 
at a cost of over $8,000, All of these improvements 
and extensions were paid for entirely from earn- 
ings... Over $5,000 has peen spent in lowering 
mains in many sections of the city to prevent freez- 
ig and still more of this work must be done before 
general manager H. M. Beardsley will feel sure 
that there will be no trouble from frozen mains. 

According to the annual report: “Some little ob- 
jection was made when the city first announced 
its intention of metering ali services, but our rec- 
erds show that the great majority of takers have 
been benefited by the change and the:r bills reduced 
in size by the use of meters. The efficacy of the 
meter in checking waste is shown by the fact that 
during the first year of operation 1,602 million gal- 
lons were delivered to the city, while in the fifth 
year, with approximately 10,000 more people using 
water, only 1,578 million gallons had to be supplied. 
As a further prevention of waste, the Pitometer 
Company made a survey of the entire city last fall 
and all leaks which were discovered were repaired. 
I+ is considered that the saving in water formerly 
wasted will pay for the cost of the survey within a 
year. The saving thereafter will be reflected in the 
reduced amount of water pumped and the conse- 
quent saving in operation.” 
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Pneumatic Foundation Without A Caisson 


The construction of foundations with pneumatic 
caissons, although sometimes unavoidable in very 
difficult bottom, in deep water, or where it is im- 
possible to unwater open excavations, is generally 
objectionable on account of the slow and expensive 
work involved, which often gives a very high unit 
cost for the concrete placed by this method. In 
recent years the cost of pneumatic caisson work in 
many instances has been considerably reduced by 
the successive replacement of the costly steel cais- 
sons by wooden caissons and eventually by rein- 
forced concrete caissons which involve the tem- 
porary use of very little material not necessary for 
the permanent structure, and by the use of detach- 
able cofferdams that may sometimes be used re- 
peatedly if there are several successive piers to be 
built at the same place. 

In order to avoid the possible delay in reconstruc- 
tion and duplication of cost, it 1s generally custo- 
mary to begin the foundations with pneumatic cais 
sons where there is reason to suspect serious trouble 
with open excavation, thus making it necessary to 
do all of the excavation under air pressure in the 
working chamber in a manner that is disadvan- 
tageous as compared with open excavation. 

Very satisfactory and encouraging results have 
been obtained in several jobs by what is virtually 
a combination of the open cofferdam and pneuma- 
tic caisson method, namely, with the use of the so- 
called “air bell” as described on page 68 of this issue. 
In the work here illustrated, and in previous work 
successfully accomplished by the same contractor 
in the construction of a bridge across the Tennessee 
river at Chattanooga, work on the pier foundation 
was first commenced in an ordinary sheet pile cof- 
ferdam and as much of the excavation as possible 
and part of the concreting was done in the open at 
a great saving over pneumatic caisson work. When 
it became impracticable to complete the founda- 
tions in the dry on account of serious leaks in the 
bottom of the cofferdam, light airtight wooden 
caissons, called “air bells,’ much lighter, smaller 
and less costly than ordinary pneumatic caissons, 
were installed commanding only the difficult parts 
of the foundations, and were enclosed in concrete 
deposited under water on satisfactory bottom to 
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seal the cofferdam. This enabled more concrete to 
be placed in the dry, enclosing and _ greatly 
strengthening the light caissons so that they were 
enabled to withstand air pressure and permit the 
relatively small amount of work remaining to be 
done in them under pneumatic pressure at a fraction 
of the cost that would have been incurred if all of 
the work had been done under pressure. 





Rational Investigations for Aqueduct Design 


In designing a costly and important structure, 
like the $15,000,000 Winnipeg Aqueduct, the 
simple adoption of standard features and pro- 
vision of abundant strength based on ordinary 
assumptions of conditions and requirements does 
not, alone, secure the best results. With an un- 
limited amount of time and money they may in- 
deed provide a considerable degree of safety 
and efficiency, but the conservative copying un- 
der new conditions of structures that have been 
carefully. designed to suit other conditions does 
not suffice for the best results. A clear under- 
standing and careful equating of all the elements 
of location, conditions, requirements, construc- 
tion, maintenance, and operation are necessary 
to assure the results best suited as a whole to 
the advantage of the owners. To secure these, 
some risks must be taken and others should be 
avoided, some advantages should be made to 
balance other disadvantages. Many points can 
only be determined by wide knowledge, long ex- 
perience and careful investigation and analysis 
of conditions and requirements that require a 
high degree of skill and good judgment. 


his has been notably demonstrated in the 
design of the Winnipeg Aqueduct of which the 
principal features are discussed in the articles 
commenced in the July 3rd issue of Publie 
Works. [or good and sufficient reasons, it was 
deemed advisable to make the aqueduct of com- 
paratively light construction, and many miles of 
it were built with thin walls, arch and invert that 
effected a very important saving over the heavier 
construction that would have been necessarv 
with less thorough and careful investigation and 
design. 

Much of the aqueduct is in swampy ground, 
supported on soft soil where great precautions 
were taken to prevent settlement that would in- 
evitably have caused expensive and dangerous 
cracking. Investigations and experiments were 
very thorough and comprehensive and included 
many tests of full size inverts of reinforced con- 
crete with different dimensions that eventually 
determined the dimensions of no less than 16 
different inverts that were used at various places 
and under different conditions. 


Some of the auxiliary structures were designed 
on original lines providing for unusual require- 
ments, such as the protection of the intake from 
frost in the very cold climate and the proportion- 
ing of the arch and side walls of the horse-shoe 
shape conduit to resist the unusual action of the 
frost which at a depth of 4 feet from the surface 
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of the backfill was sufficient to expand the frozen 
crust and lift it entirely clear of the extrados of 
the arch leaving a lune shape void over the 
haunches between the concrete and the ffozen 
clay. This occurred at points where the cover- 
ing was ample to protect the water in the aque- 
duct from freezing and to maintain in it a tem- 
perature that varied only about 1 degree from 
the summer or winter temperature in the supply 
lake. 

The surge tank designed to relieve the aque- 
duct from stresses produced by sudden varia- 
tions of pump pressure, was of special construc- 
tion with the overflow proportioned to absorb 
these variations by giving 6!2 minutes for speeding 
up the velocity of How from 1% feet to 4 feet per 


second. 


Another Scheme for Selling Bonds 

A few weeks ago we called attention to a plan 
employed by the officials of San Francisco, Cal., 
for evading state provisions that bonds for their 
municipal water supply could not be sold below par, 
the idea being in brief to have the contractors take 
the bonds at par and then add to their centract, 
as a sort of bonus, a considerable sum to compen- 
sate them for accepting the bonds at a low rate of 
interest. 

The State Highway Commission of California 
has evolved another scheme for disposing of $3,- 
000,000 worth of +44 per cent bonds to be used 
for carrying on the work of that commission, this 
being for these bonds to be purchased at par by 
the State Board of Control, that board in turn to 
sell them to a syndicate of bond brokers at a price 
which would permit them to realize 5% per cent 
interest on their investment. This would result 
in a loss of $192,414 to the State Board of Control, 
which loss would be made good by deducting that 
sum from the Federal Aid fund. The Court of 
Appeals decided a few days ago that this method of 
beating the devil around the stump must be held 
as a violation of the law, and that the only way in 
which the state could meet the situation was by 
having the people at a state election give per- 
mission for the issuing of bonds bearing mere than 
41% per cent interest. 

This failure to raise money may entirely stop all 
the highway work in the state, since money is 
necessary for the salaries of the Highway Com- 
mission’s employees. It is reported that a number 
of contractors have been performing highway work 
under “promise to pay” and that they will bring 
damage suits against the state; but as the Highway 
Commission cannot legally enter into a contract for 
work until the money is in hand, it is questioned 
whether the contractors can recover for such work. 





Essentials of Tunnel Design. 


Hesides geographic, commercial, financial, and 
economic considerations, the building of a great 
tunnel involves methods and details of construction 
operations which are inseparable from an accurate 
and rational design. This in turn, demands assump- 
tion and verification of conditions, accurate analy- 
sis and precise computations to determine the stress- 


es involved and the strength and safety of the 
structure. 

In the past these requirements have sometimes 
been met, or even more or less neglected, by arbi- 
trary or rule-of-thumb methods or by an effort to 
secure great, but indeterminate strength in hopes 
that it might exceed the unknown stresses. . In the 
case of the proposed North River Vehicular Tunnel 
there has been much discussion and some conflicting 
views have been expressed regarding the conditions 
to be encountered and the strength and safety of 
different tvpes of construction proposed. To se- 
cure authoritative data, expert computations were 
made for the report of the consulting engineer re- 
cently published in our columns, general formulas 
were derived and were specifically applied to four 
different sizes of tunnels which had been proposed, 
and the possibility of flotation and the longitudinal 
strength were calculated. 

This original work, of a nature not very frequent- 
ly required in ordinary engineering practice, was 
thoroughly and carefully done, and was found to 
agree closely with some of the results obtained by 
independent calculations of other engineers favoring 
different construction from that recommended in 
the report. They also brought out some special 
analysis and provide a clear and complete investi- 
gation that should be preserved for its technical 
value, as reference, and for direct application to a 
class of tunnel construction that is likely to increase 
rather than diminish in future years. 

It has long been possible to construct tunnels on 
land or in solid rock under water, but much un- 
certainty and danger has attended subaqueous 
tunneling through silt, sand and treacherous ma- 
terials. These difficulties will be materially dimin- 
ished by the cleaver understanding of the conditions 
here developed and improvements and safeguards 
can follow that will be of great value not only for 
railroad and highway tunnels but also for sewer, 
water, gas and other utility tunnels under rivers and 
harbors and in other difficult places. 





Detroit’s 20 Miles of Street Railway 

Bids have been invited for the construction in 
Detroit of about 20 miles of municipal railway to 
cost about $15,000,000. The bids have been divid- 
ed into three classes, for foundation work, for oak 
cross ties, and for all steel work, even including 
the spikes. The total quantities include about 
95,000 yards of excavation, 115,000 square yards 
of steel rail and 7,000 yards of %-inch crushed 
stone back-fill. Work has already been commenced 
on a portion of this system. 





Galveston Causeway 

Under provisions of the original contract, the 
board of managers of Galveston County, Texas have 
relieved Larkin & Sangster, Inc., Buffalo, N. Y., of 
their contract for constructing the causeway in ac- 
cordance with the clause that permitted this action 
should the cost exceed $1,750,000, which it has 
done. The increasing cost of materials, labor and 
transportation have made it impossible to complete 
the contract within the bids but the work will be 
continued under the direction of H. F. Jones, the 
supervising engineer. 
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Waterworks Prices 


in 1914 and Now 


Figures from waterworks officials, supple- 
menting those given in the June 12th 
issue. 

Since publishing, in the issue of June 12, figures 
from more than 100 waterworks officials in 36 
states giving prices paid by them for water- 
works supplies in 1914, 1919 and 1920, we have 
received reports from several additional cities 
which we give tabulated below. 


PRICES PAID FOR CAST IRON PIPE 


City and State Average Price per Ton Paid in 
Connecticut: 1914 Ly] 192( 
Rockville $22 ( ) 
Kentucky: 
ex ins 
Maine: 
Yor] 


Y TOY 
iz 27 
Michigan: : ; 
Detroit , sk eDy cO.8 0, 90-¢€ 
Minnesota: 
Ely 
New Hampshire: 
Concord 
New Jersey: 
New York: 
Franktort 
North Carolina: 
Statesville 
Pennsylvania: 


Harrisburg 0.74 49.§ 76.80 
Sulhpur Springs 7.00 64.00 90.60 
PRICES PAID FOR SPECIAL CASTINGS 


Average Price per Pound Paid in 

itv and State i914 1919 1920 
Illinois: Cents Cents Cents 

Olney ...- ; . 8-4% x ; 
Kentucky: 

Covington . : ve haw awe 7% 
Michigan: 

Detroit 
New Jersey: 

Jersey City. , ; 2% 5.95 
New York: 

Frankfort ...... 2% pee «= (it‘t‘ér rte 
Pennsylvania: 

Harrisburg ; ai 216 5% 7% 
Texas: 

Sulphur Springs.. Ss) lianas 7% 


PRICES PAID FOR WROUGHT IRON OR STEEL PIPE 
Average Price Paidin 


City and State 1914 1919 1920 
California: Unit Cents Cents Cents 
CS Pound 5 9 9 
Massachusetts: 

Pepperell .---.100 ft. wr. iron ie 16.15 17.85 
Nebraska: 

mortn Piatte...... Ft. 2-in. pipe 15 Sians 30 

Plattsmouth cesdmam.. Ze. 9 12 12% 
North Dakota: 

ee ee Ft 80 188.75 


PRICES PAID FOR LEAD 


City and State Average Price per Pound Paid in 


1914 1919 1920 

Connecticut: Cents Cents Cents 

Rockville .....c<- 44 a —OCNNGingg ag 
Kentucky: 

Covington . ie 6 11 11% 
Maine: 

FOR ..ss ae ee { 6.70 
Massachusetts: 

Pepperell Pe ey ee - oa e* s 
Michigan: 

OS aa 8.75 6.25 
Minnesota: 

rer Sou ‘ gi4 
Nebraska: 3 

Plattsmouth ...... 9 34 11% 
New York: : 

PMMETOPTE ...c00< 41, aaa eee 
Ohio: 

errr ee §1, 1014 11% 
Texas: ~ “ 

Sulphur Springs... 6 g 9% 


WORKS 81 


PRICES PAID FOR METERS, % INCH 





City and State — Average Price Paid in——— 
California: 1914 1919 1920 

GROG 24400060088 =e 060U0™”—™CésC $11.60 

Ce cineeenees $.00 $11.00 11.50 
Connecticut: 

Rockville ..<s<ces- 12.00 15.30 15.30 
Illinois: 

OY Zeer errr rier 3.50 17.50 ee 
Michigan: 

DORE bn cdaaneecws 7.72 9.40 9.95 
Minnesota: 

21 ea ee a ee wae 11,00 = i  ceeecee 
Nebraska: 

North Platte ..... 9.30 12.60 j= i evvvce0s 

Plattsmouth® ..... 10.20 12.00 = i seeses 
New York: , 

Frankfort e660 680% 5.40 12°50 
Pennsylvania: 

Marrisbure ..<.-. } ) 12.55 14.50 
Texas: © 

Sulphur Springs.. 8.40 10.60 12.00 
Wisconsin: 

Watertown? ..ceore 10.00 12.60 12.00 


s-inch meters. 
PRICES PAID FOR VALVES, 6 INCH 


( and State \verage Price Paid in-—— 
California: 1914 1919 1920 
U} nd — : $12.00 $15.00 $15.00 
Connecticut: 
! ] Vi ! UU “eeeeve 


Kentucky: 
( neton .. 3 ae 294.00 
Maine: 


13.% 
Michigan: 
roit : 2.35 2.00,42.99 j= csesves 
New Jersey: 
‘ Citys ; li ) ° ; 25.00 
New York: 
Frankfort im 12.80 20.00 | j= eecvese 
Pennsylwania: 
I risburg aca 9.45 20.79 25.00 


PRICES PAID FOR HYDRANTS, 2-WAY AND STEAMER 





‘ity and State Average Price Paid in—— 

Illinois: 1914 1919 1920 

Ce aa oh aaigioa ere $18.00 SS5.30 j | #eweees 
Kentucky: 

COVIRStOM ...0660% 25.00 38.00 $39.80 
Maine: 

a 33.50 $1.10 | j = $éeesees 
Massachusetts: 

PODPOTOI ..ccvccvs ee 65.00 (2 way) 64.40 
Minnesota: 

it Cececctciiwnsk scmeela 52.75 62.50 
Nebraska: 

gee ee ie eee 50.00 
New Hampshire: 

oo” ae 24 & 34 65 TrTTtT 
New Jersey: 

PGE ERGveceeseve cae de a 060UC t—~—«sC 
New York: 

PERRMEOEE sccccvcs 32.00 Ge i *eee~ ° 
North Dakota: 

eee 55.00 80.00 ee eein 
Pennsylwania: 

Harrisburg a 23.85 55.60 66.50 
Texas: . 

Sulphur Springs... 21.00 38.00 43.00 


PRICES PAID FOR COAL 


City and State Average Price Paid in 





Delaware: 1914 1919 1920 

le ere Te $4.00 $8.00 $8.41 
Illinois: 

0 ee 2.35 4.65 5.10 
Michigan: 

| Seer 5.19 6.18 
Minnesota: 5.61 8.06 

rr 5.10 5.10 
Nebraska: 

North Platte...... ee 5.60 

Plattsmouth ...... 2.50 5.00 5.75 
New Hampshire: 

SOU 6.oe es enes 9.00 13.00 14.00 
North Dakota: 

DIGKINGOR «2 <iecc. 1.94 3.80 3.80 
Ohio: 

0 a 2.20 3.80 6.05 
Pennsylvania: 

PIRITIGOUTEH «6.00. 85 & .95 1.65 & 1.85 2.10 & 2.50 
Texas: 

Sulphur Springs... 5.75 5.25 6.50 
Wisconsin: 

Watertown ....... ».95 6.48 7.88 


PRICES PAID FOR FUEL OIL 
City and State Average Price per Gallon Paid in 


Massachusetts: 1914 1919 1920 
PREEEE <S86e046  éo-<5 65 aes —0—t—“‘—t~*C Sw ‘ 
New Hampshire: | 
CORGOEE . ccccces ss .28 $0.34 
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PRICES PAID FOR ELECTRIC CURRENT FOR POWER 


City and State Average Price per k.w. hour Paid in 


alifornia: 1914 1919 1920 
“Ontario +e0ie 0/9 ones e $0.05 = weeeee $0.02 7-9 
New Hampshire: 

Concord ...-e-eeee- 12 $0.12 12 
North Dakota: 

Dickinson .....--. 02% .02% 04 
Ohio: 

Celine .ccccvcscece 03% .04 -05% 


PRICES PAID FOR LIME (FOR PURIFICATION PLANTS) 


—Aver Price per Pound Paid in— 
City and State 1914 1919 1920 
New Jersey: Cents Cents Cents 
Jersey City.....--- 21-5 3.3 2.508 
Pennsylvania: 
Harrisburg ....--. 1.70 00 — 8 Sbwicinn 
INCREASES IN WATER RATES, SALARIES AND WAGES 
Percentage of Increase Increase 
Since 1914 in water 
City and State In superin- In wages rates 
oe tendent’'s of other since 
salary employees June, 1919 
California: % : 
Ontarid ...ccececes = 100 None 
Upland ...-+seeeee 25 oa None 
Connecticut: ‘ 
Rockville 38 None 
Delaware: : : oe 
BWEIIOFTA co cccvecee 50 50 75% 
Illinois: ; i 
GOeOT sr ecvecvscees 30 15 6% 
Kentucky: ; 
Covington ....-.-+. 50 50 engr. None 
Maine: 30 others 
WOE. bc-ebb ne tiereens 25 100 None 
Massachusetts: 
Pepperell ......--+- 14 40 ne 
Michigan: F : 
TOORPOIG cbc cee see 38 25-100 None 
Minnesota: 
a 52 50 None 
Nebraska: _ 
North Platte...... 60) 66-100 Ai 
Plattsmouth ...... a ee 27 e 
New Hampshire: ae 
COMGOPE cccccvceve 95% 
New Jersey: 7 
Jorecy City. ..cs0s 16 10 None 
New York: - : 
DYAREMLOTE ..cccces 0 None 
North Carolina: 
Statesville 50 . None 
North Dakota: : 
Dickinson ....0e+-. 10 20 None 
Ohio: : 
De. cceedes ese 0 $i) 50 20% 
Pennsylvania: 
FEATTISDUTES 2c ccces 2 59-100 None 
Teaxs: é 
Sulphur Springs.. 65 100 None 
Wisconsin: 
5 0) None 


Watertown ....--. 50 





Garbage Disposal in Charleston, W. Va. 


A special committee of the Chamber of Com- 
merce has submitted a report dealing with the gar- 
bage problem of the city, the recommendation in 
which report may be summarized as follows: 

1. The Charleston chamber of commerce recommends 
to the city council that negotiations be entered into at 
once with some reliable companies looking toward a con- 
tract for free garbage and rubbish collection and disposal 
for the city. 

2. That as early as indications point to any favorable 
bids being submitted, a committee be appointed by the 
mayor to draft an ordiance requiring the householders to 
make proper separation of garbage and rubbish and to take 
such further care of it on his premises as may be of help 
to the collector, and to city sanitation. ; 

3. That negotiations be entered into by the proper city 
authorities looking to the sale of the Estill street garbage 
plant 

4. That we recommend the hog feeding as the most 
economical method of reclamation of our garbage at this 
time, and that we recommend a plant that will reclaim all 
valuable products from rubbish. 

5. That if possible, a contract be entered into for a 
period of three years, with’ an optional extension to the 
company of another four years. 

6. That the percentage or remuneration shall increase 
from a point below reasonable profit for the first year, 
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to a corresponding point above for the third year, and 
for the remaining four years a reasonable mean be 
established. 

7. That the contracting company shall give a commercial 
bond in the sum of $25,000 for faithful performance of 
their duty. 

8. That at a proper time an ordinance be drafted to 
establish a sanitary type of garbage wagon, time of col- 
lections, and daily reports on a chart at the disposal plant 
showing the amount of service on each street and this chart 
to be kept by a representative of the health department. 

9. That an ordinance be drafted giving a minimum 
punishment for throwing garbage over any river bank or 
in any unauthorized place, of five days in jail, or $25 
fine, or both at the discretion of the court. 

10. That the spirit and letter of our state laws may be 
not transgressed in that the contracting company shall 
charge the householders, in the years after the first, rates 
sufficient to total the remuneration agreed upon. But the 
city should reserve the right and be honor bound to pay 
for the service out of the budget for each succeeding year 
after the first. _ 





The largest single furnace incinerator in the 
country is now in Galveston, according to W. B. 
Vinson, superintendent of garbage and drayage. 
lt is a modern plant in every respect. It has shown 
a capacity of forty tons every twenty-four hours. 
the old incinerator will be rebuilt so that the city 
will have the service of two plants. 





A proposition is before Congress for the pro- 
vision, in successive years, of a total sum of $350,- 
000,000 for the reclamation of unused lands in the 
west and south. 


A $90,000,000 Water Supply Project 


The East Bay, Cal., Water Commission, recom- 
mends construction of a 127-mile aqueduct to the 
Fel river to supply 250,000,000 gallons of water 
daily to the cities of Oakland, Berkeley, Alameda 
and Richmond, with an aggregate population of 
370,000 people. 

This system is considered a desirable alternative 
to that of joining with San Francisco in the Hetch- 
Hetchy proposition. 

Chief Engineer Philip E. Harroun reports in fa- 
vor of a system comprising a storage dam, diver- 
sion dam and a 127-mile aqueduct including 30 miles 
of tunnels, 6 miles of concrete conduits, and 91 
miles of steel and concrete pipe with a subaqueous 
crossing 2 miles long and 600 feet below the sur- 
face of Sarquinez strait. It is estimated that this 
system will cost at least $56,000,000 less than the 
proportionate share of the cost of the Hetch-Hetchy 
system, and that the cost of $90,479,000 can be 
reduced to $82,229.000 by the development of hy- 
draulic power from the supply. 








Bridge Work in Rumania 


Owing to the general destruction of bridges dur- 
ing the war, there is an exceptional opportunity 
for American bridge builders in Rumania. There 
are eighteen important bridges to be reconstructed 
besides the great bridge over the Danube at Ler- 
nevoda, known as the King Carol bridge, 1,260 
feet long and 11.4 feet above high water. In ad- 
dition it is planned to erect a bridge over the Dan- 
ube to connect Rumania with Serbia. 
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oncreting Plant and Operations 


By Frank W. Skinner 





A general review of advanced practice in field operations, and equipment for 

important concrete construction. Principal methods of loading, unloading, 

transporting, storing, reclaiming, and delivering cement and aggregate. Meas- 

uring and mixing cement and aggregate, character and installation of mixer, 

delivery of concrete from mixer to forms, methods and apparatus for distribu- 
tion and placing. 





HANDLING CEMENT 


Cement is delivered for the job in bags by rail, by 
boat, and by automobile trucks and, with the excep- 
tion of small quantities for daily supply, should be 
stored in a weather-proof building on a platform 
clevated beyond danger of moisture from below. 
(one-story wooden sheds 20 to 40 feet wide are often 
built for the purpose and may frequently be so ad- 
vantageously located that the cement is unloaded by 
hand on the floor and can be delivered by hand carts 
or through chutes to the mixing machine. If the 
storage house is not adjacent to the railroad and 
large quantities are to be handled, it will often be 
advisable to install some sort of loading or convey- 
ing apparatus to handle the bags; for this purpose 
belt conveyors, derricks with skips or large buckets, 
or locomotive cranes are most frequently available. 
Sometimes the cement can be stored in a building 
forming part of the permanent construction, where 
it is usually handled direct from cars or trucks or 
brought into a lower floor on carts or wheelbarrows 
and piled by hand. ! 

In some cases economy is etiected by purchasing 
the cement in bulk, in which case it is usually shipped 
in box cars like grain, or in open-top cars thor- 
cughly protected by tarpaulins. It can be unloaded 
by hand shoveling which, however, is very dusty and 
disagreeable, or by means of a mechanical shovel or 
scraper operated by power to transfer it a short dis- 
tance to the storage bins. Open top cars may be un- 
loaded by a clam-shell bucket operated by a derrick 
and delivering to adjacent storage bins. 

The cement storage bins may be adjacent to or 
independent of the aggregate bins and should have 
an inclined bottom provided with one or more gates 
and chutes or spouts delivering by gravity to the 
batch container or directly to the mixer. A con- 
venient form of outlet has a double valve with re- 
ciprocating parts so that, when one gate is closed, 
the other is open, and the required quantity tor one 
batch is thus automatically measured and delivered 
by each operation of the controlling lever. A vent 
pipe is sometimes extended upwards from this ap- 
paratus to prevent the formation of a vacuum In 
the valve. Bulk cement may be elevated to the 
storage bins by bucket elevators operating in a boot 
on or near the car or boat; and bag cement may be 
conveniently handled in a horizontal or inclined post- 
tion by endless belts, or in vertical or inclined posi- 


tion by bucket conveyors. 





*Paper by Frank W. Skinner, published in Cornell Civil Engi- 
neer, April, 1920. 


IRANSPORTING AND HANDLING AGGREGATE 

Sand, broken stone and gravel are all handled 
and stored in substantially the same manner and 
all of them may be purchased, secured by the con- 
structor at a remote point, or sometimes produced 
on the job. If the job involves excavation, such 
as tunneling, canal, reservoir and some kinds of 
road work, the stone encountered, if of suitable 
quality, can be broken to size in a portable crusher, 
elevated in a bucket elevator to a series of revolving 
cylindrical screens that deliver it according to size 
to different elevated bins, from which it is removed 
’s required to general storage or to the mixer plant. 

Sand, which may be derived directly from the 
excavation, can be treated in the same manner and 
may Or may not require screening. In some cases 
it may have to be mixed for grading or may require 
washing, and for these purposes special apparatus 
can easily be designed and applied. 

Gravel may also be derived from excavations on 
the work, or from a remote bank. It may or may 
not require washing or screening and, under cer- 
tain circumstances, it may be found with sufficient 
fine material to serve both for stone and sand, re- 
quiring only the addition of cement to make con- 
crete; but this is an unusual occurrence and re- 
Guires close and constant attention to see that the 
quality and proportions remain satisfactorily con- 
stant. [requently sand and gravel can be dredged 
with a clamshell bucket or dragline scraper in the 
bottom of a river, lake or pond and delivered by 
the dredge directly to the washing and screening 
apparatus; here it is cleaned and classified for the 
required purpose and finally delivered, usually by 
gravity or by gravity and bucket conveyors, to the 
storage bins. 

The cost of the aggregate is a very important ele- 
ment on a concrete job, and the source, transporta- 
tion and handling should be carefully investigated 
before any plant is installed or system adopted. 
Various systems have been well perfected and much 
standard equipment can be secured, all of which 
should be compared and the advantages and disad- 
vantages of the different systems, or of a combina- 
tion of systems, should be carefully studied. Esti- 
mates should be made, and the final plans should 
give due consideration to the rapidity of the work, 
the availability of different kinds of equipment and 
the salvage value after the work is finished. Pref- 
erence should be given, of course, to well estab- 
lished methods and standard plants, rather than to 
untried or experimental features; but the engineer 
should have sufficient experience and ability to com- 
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bine, modify or adapt, and even to invent, if the 
available systems or apparatus are not satisfactory, 
or if special details are necessary. 

The ultimate criterion must, of course, be the 
tctal cost of the finished work, unless the latter be 
subordinated to special considerations of rapidity 
or coordination with other parts of the work; these 
principles govern the mixing and distribution of 
the concrete as well. It may in some cases be more 
advantageous in the end to do a large amount of 
hand work, where there is available labor that 1s 
otherwise idle, or where it is desirable to keep a 
large force on hand to maintain the organization 
or provide for emergencies, or where slow work ts 
preferable to rapid, or where it is difficult to ob 
tain the necessary mechanical equipment. 

It may also be more advantageous to pay a large 
unit price that does not involve much waste, deteri 
oration, or heavy investment in special machinery 
or perishable equipment, rather than to install an 
elaborate or costly plant that will take a long time 
to erect and is not readily salable or useful after 
wards, even though the operating cost per unit of 
conerete is very small. 

Plant that is on hand should be utilized if prac- 
ticable without too serious inefficiency, and_ the 
selection of new plant should largely be influenced 
by the ease and rapidity of securing and disposing 
of it, its salvage value, and its probable value to 
the owner for future work, thus making standard 
appliances always preferable. The cost of storing 
and transporting piant and the probable cost of 
maintenance and repairs, as well as the possibilty 
of renting it from other builders or of letting it 
when not in use, is also to be considered. 

In all operations where a suitable location and 
arrangement can easily be secured, the movement 
of materials by gravity will generally be found ad- 
vantageous even if it necessitates, as it generally 
will, hoisting materials in one way or another to 
a considerable height. 

The greatest efficiency and economy is attained 
when the aggregate can be handled 
directly and continuously, for the 
minimum horizontal and_ vertical 
distances, from the source of supply 
to the mixing machines without in- 
terruption for rehandling, save for 
the maintenance of efficient perma- 
nent storage to insure against de- 
lays, breakdowns and interruptions. 


F 
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STORING AGGREGATE 


Cars, gondolas, scows, barges and 
the like are usually unloaded by 
clamshell buckets operated by der- 
ricks or by cableways. The clam- 
shell buckets may deliver directly 
to storage bins or to storage piles, 
whence the material is reclaimed, 
sometimes, by the same _ buckets 
filling loading-hoppers, from which 
trucks are loaded at ground level. 

When the aggregate can be de- 
livered in bottom dump cars, the 
latter can discharge to the boot of a 








SHOVELING 





Voi. 49, No. 4 


WORKS 


bucket elevator delivering directly to the bins, and 
it may be provided with a butterfly valve, enabling 
sand and gravel or broken stone to be shifted from 
the same elevator to either of two or three bins. 
_If possible, the storage should be located on a 
side hill where the material is delivered at a height 
sufheient to enable it to be moved from storage by 
gravity. When this cannot be arranged, it is often 
good policy to build an inclined track on a timber 
trestle high enough to afford sufficient storage for 
the aggregate on the surface of the ground below 
er, what is often more convenient, to enclose the 
sides of. the trestle with heavy planking forming a 
bin underneath the track, that is filled directly from 
the cars above. This bin should be provided with 
hottom gates for the delivery of the material as re- 
quired. 

When the material is the 
whether it is delivered by trucks, derricks, cars or 
otherwise, it may, in case of side hill: storage, be 
piled up against a wooden bulkhead on the lower 
side that will enable it to be drawn off through 
gates; or it may be piled up against a bulkhead on 
level ground that will afford the same opportunity 
to a lesser degree. \Vhen delivered by automobile 
trucks, it is possible to build up a plank runway on 
f the material and drive the trucks 
thus securing a large storage 


stored on ground, 


the slope ot 
to the top of the pile, 
in one place. 

One method of loading which is often found very 
convenient and economical is to excavate a narrow 
trench across the ground where the storage pile is 
to be made, install a narrow gage service track in 
the trench and cover the top of the trench with a 
plank floor in which gates are set at intervals cor- 
responding to the distance apart of cars, center to 
center, in tiling on the service track. The material 
is then piled to any convenient height over the 
trench, and cars on the service track can be filled 
by gravity. This method involves shoveling or 
other rehandling to deliver material from the out- 
side of the lower part of the storage pile. 
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Sometimes aggregate is delivered to the top of a 
storage pile by a four-wheel skip hauled on an in- 
clined railroad. Sand and gravel have, in some 
cases, been transported for several hundred feet 
to storage piles or bins by water carriage through 
pipes or wooden flumes. When it is necessary to 
unload open top cars by hand, portable chutes can 
often be used to advantage. These are light steel 
troughs that can be hooked on the upper edge of 
the car and project over a truck or cart on the 
ground below. They are wide enough to accommo- 
date two or more shovelers, and their length and 
inclination are sufficient to deliver the material rap- 
idiy to the truck at a convenient distance from the 
track and reduce the work of shoveling to a mini- 
mum. 

\Where it is necessary to take aggregate from the 
storage pile on the ground, a good result can often 

obtained by a mechanical loader, of which there 
re several types, the gene ral principle being that of 


I 
] 


inclined bucket elevator mounted on wheels and 


ice RRs Sawer ey ge we cae oe . j ] ] 
( perated DY electricit Or gasoline, lhe DUCKEL CiC- 
ator can be elevated or depress« d, so that when the 
machine is backed up against the tace ot the stor- 


~ 


‘ge pile the bottom buckets will engage the toe 


. wnterial and cwarr it ¢ +] r 4] ~Th7 
ci the material and carry it to the top of the incline, 


where the reversing buckets dump it into the car or 
truck which the elevator overhangs. 
DELIVERY TO MIXER 

When the mixer can be advantageously installed 
adjacent to the storage, and the latter can by grav- 
ity, deliver directly to the charging hopper, the con- 
ditions are then most favorable for rapid and eco- 
nomical work. If this cannot be arranged, it is 
very desirable to establish a secondary storage at 
the mixer with a capacity for at least a half day’s 
work, so that mixing can be carried on continuously 
irrespective of slight irregularities in the delivery 
from the main storage. The latter should of course 
have capacity sufficient to continue the work over 
any period where there is likely to be any inter- 
ruption of supply due to the weather, transporta- 
tion difficulties, labor troubles or plant break-downs. 

When the main and secondary storage are not 
more than a few hundred feet apart, it will prob- 
2bly be advantageous on very large work to install 
some sort of continuous or semi-automatic delivery, 
such as endless belts, balanced inclines or, if pos- 
sible, gravity spouting. If these are not practicable, 
resource will have to be made to some sort of car 
transportation, or to hauling by hand, team, auto- 
mobile or locomotives. Delivery to the second 
bin should be so arranged that the aggregate 
from it can be drawn by gravity into the charging 
hopper, and this bin may be filled by any of the 
methods suitable for the main storage bin. 
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SKIP CAR FOR HAULING AGGREGATE UP INCLINE 
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[tf dump cars can be used, they are preferable; 
but when not available, flat cars may be used with 
detachable bodies, or independent skips, or buckets 
that can be handled by the derrick. In this case it 
is often desirable to have the bodies, buckets or 
skips accurately proportioned for the exact amount 
of aggregate necessary for one batch of concrete, so 
that they may serve as measuring boxes and may 
be emptied directly into the charging hopper; this 
saves rehandling, and maintains the contents of the 
secondary bin as a reserve using it only when there 
is an interruption of the supply direct to the mixer. 

\\Vooden measuring boxes can usually be made to 
advantage by the contractor himself, of design and 
proportions suited to the special requirements of 
the work. They may be made with separate divi- 
sions for stone, sand and cement; or they may have 
ne or two adjustable interior marks, suited to dif- 
ferent proportions for one batch. A number of 
such boxes loaded on a train of flat cars and passing 


under the spout of the storage bin can be very rap- 





idly filled with the successive materials. \When an 
automatic me asuring device 1s applied to the cement 
chute, only one mark or gate is necessary in a batch 
box. This may be placed low enough in the box 
so that the bottom is filled with sand up to that 
level, after which the box is put under the cement 
bin, and the required quantity of cement is auto- 
matically discharged into it without special measure- 
ment Then the box is taken to the stone bin and 


filled completely full with stone or gravel. There 
are many different patterns of standard cast iron 
and steel gates for delivering stone, sand and ce- 
ment, and it will usually be profitable to install 
them; but in case of necessity a contractor can easily 
arrange a gate, made of steel plate and _ timber 





RANSOME AUTOMATIC MEASURING TANK, 
ADJUSTED BY RAISING OR LOWERING 
INTERIOR OUTLET HOSE 


frame, that will work very well. Water should 
be delivered to the mixer drum, after the dry 
aggregate and cement are charged by an adjust- 
able measuring tank with provisions for heating, 
if necessary in cold weather. 

(To be continued) 





To Irrigate 1,750,000 Acres 


The Northwest Reclamation Congress, which 
will meet in Seattie September 16 and 17, will be 
the greatest irrigation congress in the history of 
the Pacific northwest. The congress will probably 
stress the necessity of developing the great Colum- 
bia Basin project of 1,750,000 acres, the most stu- 
pendous irrigation proposition in the history of the 
nation, which will increase by more than half the 
total taxable wealth of the state of Washington. 
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New Water Supply 
Works of Winnipeg 


By James H. Fuertes 





This installment describes the surge 

tank, and gives a brief review of the com- 

pleted works previously described in 
detail. 





PROTECTION OF LINE 

An inspection of the diagram in connection with 
the variations in rates of draft between minimum 
and maximum rates shows that provisions had to 
be made to protect the portion of the aqueduct be- 
tweent station 900 and \Vinnipeg against excess 
pressures due to surging of the water in response to 
changes in velocities of flow caused by more or less 
sudden variations in draft, particularly when the 
booster pumps at Red river would be thrown in or 
out of service. These pumps are to be installed 
with a capacity of 50 million gallons daily, so that 
pumping can be done at a rather high rate for 
short times daily rather than be continuous. The 
storage capacity of McPhillips street reservoir 
makes this feasible and simplifies the pumping 
machinery. 

vIn order to limit the excess pressures from the 
above causes, the aqueduct has been connected to 
a stand-pipe with an overflow with its lips at ele- 
vation a height somewhat greater than re- 
quired for the delivery of 28,500,000 gallons daily 
into McPhillips street reservoir by gravity; and an 
overflow has been placed on the gravity flow section 
at station 900-430 with its lips at elevation 797.60. 
The last mentioned overflow will protect the gravity 
flow aqueduct to the east of the 8-foot diam. 
circular pressure section, and the two overflows, 
combined, will prevent excessive pressures in the 
portion between station 900 and Red river. 

THE rANK 

The surge tank is a reinforced concrete struc- 
ture, circular in plan, containing a central well, into 
which the aqueduct discharges, 25 feet in diameter 
and with its top edge at elvation % This well 
is inside of, and concentric with, a second concrete 
well 32 feet 6 inches inside diameter, with its top 
carried up to support a reinforced concrete roof, 
the under side of which is at elevation 294.75, or 
9 feet 8 inches higher than the overflow lip. 

Both of these circular wells are carried on a 
heavy circular concrete base some 8 feet in thick- 
ness, resting on a grillage of reinforced concrete 
and heavy steel beams encased in concrete, carried 
on eight concrete piers, extending to solid rock 
about 34 feet below the inside bottom of the surge 
tank proper. Surrounding the whole structure, and 
separated from it by an annular space 2 feet 9 
inches wide at the bottom reducing to 9% inches 
at the top of the structure, is a brick facing with 
stone base, belt courses and cornice. This design is 
primarily due to the necessity of conserving the 
heat of the incoming water in order to prevent the 


FROM STRAINS DUE TO SURGING 
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*Continued from page 60. 
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freezing up of the first annular space when over- 
flows take place in winter weather. The water 
overflowing the inner circular well escapes to the 
river through a 36-inch cast iron pipe line. 

The original calculations showed that a tank 20 
feet in diameter would be large enough to limit 
the extreme downward surge to a practicable limit, 
under the assumption of a discharge at the rate 
of 18.9 million gallons daily into the tank being 
suddenly increased to a discharge of 51 millions 
daily by throwing in a booster pump of that capa- 
ity. This proceeding would increase the velocity 
in the 5-foot 6-inch pipe line from 1.47 feet per 
second, prevailing before the booster was started, 
to 4.00 feet per second when full discharge was 
established. An analysis by a process of arithmetic 
integration at 20-second intervals of time indicated 
that the lowest dip of the surge reached an elva- 
tion of 751.1, and then started to rise again about 
6 minutes 20 seconds after starting the pumps. The 
low point was about 2.3 feet below the final level 
for a continuous discharge at a velocity of 4 feet 
The maximum discharging velocity 


per second. 
4.1 feet per second, was reached in about 8 
minutes 20 seconds after starting the pumps 


The upward surge from the low point was not fol 
lowed out in the analysis; neither was the surge 
from sudden shutting down of the pumps, whicl 
would be the maximum to be expected, as these 
would be entirely checked by the spilling of the 
water over the overflow lip. 

The original plan was for the use of 
steel pipe line from Deacon to Red river and a 4- 
foot cast iron pipe from Red river to McPhillips 
street reservoir, and to pump the water fron 
Deacon to Winnipeg at service pressure. As has 
been pointed out, this plan could not be tollowed 
the conditions in the 


a 5-fo ) 


account ot Districts’ 


out on 
Act of Incorporation, although, of course, th 
pipes could be used as recommended; but as the 


new conditions did not require such strong pipes, 
studies were which showed that 
pipes could be substituted for those orig- 
inally proposed, and a new plan of operation be 
evolyed which would reduce the cost of 
tion and operation while at the same time provid- 
ing for the delivery of larger quantities of water 
to the MePhillips street reservoir by gravity. rh 
change was submitted to Mr. Hering and Mr 
Sterns, of the original board of consulting engi- 
neers, and had their approval. 
GENERAL DESCRIPTION OF COMPLETED WORKS 
Reviewing the subject, it will be seen that the 
works constructed include the following: 
1. Intake at Indian bay. 
2. Venturi meter in the depressed section un- 
der Falcon river, about a mile from the intake. 
3. Gravity flow aqueduct on various grades, 
capacity 85 million gallons daily, from Indian 
bay to Station 900, a distance of 80.54 miles, 
with a connection at Station 4,618+10 (Mile 
87.5) for a second aqueduct in the future. 
4. §8-foot circular reinforced concrete aque- 
duct, built in trench, from Station 900 to Dea- 
con (Sta. 678+72.5), a distance of 22,127.5 
lineal feet (or 4.2 miles), running in service un- 
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der heads of from 10 to 3U feet; capacity 85,- 
00.000 gallons daily. 

5. Venturi meter in 8-foot pipe line, then off- 
take pipe to Deacon reservoir, then 5-foot shut 
off gate in aqueduct, then intake of 5-foct 6- 
inch line from Deacon reservoir, then \entur1 
meter on 5-foot 6-inch line. These two meters, 
the two offtakes, and the shut-off gate in the 
. 1 4 ‘ : 


] 1 


foot 6-inch conduit, are al 


al 


] 





eta. Teet Of aqueduct, measured along its centel 
| ~ £ mintnernd scenes > 
1 11en a »-TOOT relnrorced On et¢ IDE 
| . i 41. - _— + '> ] ann oe 
m Deacon to the surge tank a Ned river, 
ota eneth +49,J00 teet, delivering \ ¢ oO the 
surge tank at the maximum practi ) rate oO! 
59 million gallons daily from Station “00 to the 
PiiOT! Valions dally trom ation LO LEI 
H-Inch Outiet connection tor Lranscona, 06.9 
17 ~~ + ] 9 oe 1 . 
illion gallons daily to the 36-inch outlet con 
ection for St. Bonitace and St. Vital, and 36 
ullion gallons daily from St. Boniface to the 
surge tank \ 24-inch outlet, also, 1s provided 
; F 
Archibald St.. tor the [:]lmwoo« S f 1d 
east Kildonan 
) 
ne sure¢ ink at Red rivet 
x nnel wnd Red 1 ‘ t 1 
unne! Unde! ACqd TIVC! ecCliols 
, ; 
f the east shaft for the ost ump 
iter, pump wat e surge 
( he AMeWVhilh st. reservoir anities 
’ 1) Ol GaltOls er 4 ul I tes ul 
’m nm galions per d 
, . je ‘ 
’ y-1T1¢ connection t toy y] Cs Ss It of 
unnei for a tuture supply o ut the higi 
7 7 7 
it Red river, where ( est shaft of the 
ne Ss located, and 2 “h ( ctio ror 
{, rr 
! a : — > ‘ | 
\ 48-inch reinforced pipe trom tne Red 
os eet ‘ i “a 
We 0 Aver Prliitly st esciy \\ Inn! 
) 1 1 T . 
eg eS. neh outk at Aing Kil 
ons 1] } = meh outiet ine) \ss Ol l 
Ingt st. In this pipe line a \ 1 mete! 
S een | aced Just he Pore iC reacnes 
I 111] — Rese oir 
( ici I 11 S-111K pip =] 
7 7 tno h le 
( CLI? OLCLNCI () (iC \¢ ¢ 
\ Ty! ~~, ° ¢ - . 
g the MePhillips St. reservoir. is 28.5 mil 
alt 1. + 1 e1¢ _ gory r . 
PaALONS per day al the maximum cll ) CON 
sumption which wil he eacned wit 11¢ tota 
nsumption from this center approximates an 
rage rate ot a little over 20 million : ons pet 


\When that time arrives, the booster pumps at 


ved river will be required and quantities represent 
ng average daily rates up to 15 million gallons 
hove the 20 millions will have to be pumped to 
MePhillips St. at rates approximating 50 million 
gallons per day, to keep the reservoir replenished. 

\s has been stated above, when more than 25 
million gallons daily is required in Winnipeg, 
Kildonan, Assiniboia and Fort Garry, the addi- 
tional quantity is to be pumped from a proposed 
new reservoir to be built at St. Boniface. Stop- 
plank chambers and overflows, as well as blow-offs, 
have been put at all the principal river crossings 
and at the end of the gravity flow aqueduct at Sta- 
tion 900--30, in addition to the large gates in the 
intake structure for the purpose of regulating the 
rate of flow in the aqueduct as required, and to 
prevent upward pressure on the roof or arch of 
the aqueduct in case of accident of any kind. 
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Labor Notes 

The general contractors of New Orleans refuse 
to pay the $1 per hour wages demanded by the 
striking unions, and have advertised for 1,000 car- 
penters to work on open shop basis. Goy. Parker 
awarded a scale of 90c per hour for the first three 
months, 95c per hour for the next three months, 
and Sl an hour for a year thereafter, but it is not 


acceptable to employers. 


| he strike af the Providence hodearriers and 


building and common laborers’ unions in Provi- 
lence, which has been in progress since May 1, has 
recently been settled by the intervention of the 
Building Trade Council lhe othcers ef the labor- 
ers) union were restrained by a court order trom 


aking an active part in the conduct of the strike 
and the Building Trades Council urged the accep- 
tance of the offer of \Uc and 65¢ an hour made by 
the Master Builders’ Association. The unions de- 


manded 70¢ and 75¢ but eventually accepted the 


ices from Cleveland, where there has been 


ecently much labor trouble and very high prices, 


t that at the recent annual conference of the 
vendent sheet, tin-plate, and bar iron manu 
facturers with representatives of the Amalgamated 
Association of iron, steel and tin workers, the rad- 
1cal demands of the latter, not for hours or wages 
unionization of the mill crafts tending to 


‘reate closed shop and extend sympathetic strikes, 
een refused by the employers and that it is 
ely, and that many manufacturers are now mak 
their plans with the expectation, that the steel 
iron mills will be closed on July 1 and August 


| when their respective wage agreements terminate. 


lany large industries are said to be leaving Chi- 
and locating in Omaha and Kansas City be- 

the labor conditions are better in the latter 

es, and because the compensation laws, taxes 
mancial matters in Chicago make excessive 
demands on the large firms, thirty of which are 
have moved west from Chicago during the 


Pay According to Efficiency 
Increases Production 
\ a New Bedford, 
\lass., cotton manufacturer resulted in a 40% in- 
crease Of output by installation of piecework SsySs- 
tem in every job on which it is practicable. The 
mill runs on an eight-hour day. 


1 
1 


xperiments conducted | 





“Moral Strike Support” 


In a recent article the Boston Herald justly scores 
the American Federation of Labor for its treason- 
able declaration at the Montreal Convention of 
“Moral support” and “endeavor to obtain their re- 
instatement, for the striking Boston Policemen.” 
The Herald commented on the tremendous public 
approval showed to Gov. Coolidge’s action in dis- 
charging the policemen by giving him an unpre- 
cedented majority in his subsequent re-election, 
and thinks that the federation’s defiance of public. 
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sentiment will be unequivocally answered at the 
polls next November by the election of Coolidge 
which can only be interpreted as endorsement of his 
honest and loyal records and an assurance that the 
popularity of unjustified strikes is very small. 





Governor Parker of Louisiana, acting as arbitra- 
tor of industrial canal workers’ demands, has allot- 
ted 90c an hour for next three months; 95c an hour 
for following three months, and $1 an hour for a 
year thereafter; ruling affects about three thousand 
workmen. 





Although the proportion of immigrants that land 
in New York City is less now than formerly, the 
records show that from January 1st until June 27th, 
the arrivials here totaled 152,987 and that the maxi- 
mum daily number of 6,200 was considerably in ex- 
cess of the facilities for caring for them, so that 
Commissioner of Immigration Fred A. Wallis was 
obliged to demand from the secretary of labor, au- 
thority to add 20 more inspectors and 20 more 
guards for immediate service. 





Increased#Immigration Expected in The West 

The director of traffic of the Southern Pacific 
Railroad Company stztes that the company is pre- 
paring for a very large immigration, has reopened 
its European offices, and is making special efforts 
to interest Europeans in American prospects and 
conditions. It is believed that whenever the 
transportation is adequate there will be marked 
increase of laborers, and argricultural workers 
will probably be willing and glad to work for 
more reasonable hours and rates than now pre- 
vail. 





The Immigration Wave 

On July 15th there arrived at Ellis Island 10,132 
European immigrants, the majority of whom came 
from Italy and other Mediterranean countries, with 
a few from Great Britain and some from Holland 
who had escaped to that country during the war. 
There are plenty of immigrant women, and as 
none of them apparently intend to do housework, 
but are going to the factories, they may release 
some of the men there for agricultural and con- 
struction services, so much needed. 





Boosting Municipal Wages 
Last May the city of New York raised the wages 
of common labor to $5 per day, and now Local 
Union 94, composed of city employed laborers, de- 
mands that the wages be again increased to $7 per 
day for such work as watchmen, caretakers and 
other common labor. 





Closed Shop Won’t Help St. Louis Carpenters 

The Building Industries Association, composed 
of contractors employing half of the 4,000 car- 
penters in St. Louis, has announced that pending 
settlement of the strike of union carpenters who 
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were refused their demands of a raise from $1 to 
$1.25 per hour, they will employ only non-union 
carpenters. This is apparently equivalent to putting 
the closed shop on the other side of the question 
where it may not appeal so strongly to labor unions 
as when it operates in their favor. It is reported 
that the city is paying $1.25 per hour for carpenters 
in violation of the ordinance which forbids the pay- 
ment of more than the prevailing rate of wages. 
A committee has therefore been appointed by the 
Master Builders’ Association to protest against this 
over-payment, and if it is not discontinued, to take 
legal measures to compel it to be stopped. 





Lack of Transportation Stops Work 

At Cleveland a few days ago the sand and gravel 
interests testified before the Interstate Commerce 
Commission that building has been halted and thou- 
sands of men are idlle because of the lack of open- 
top cars. 

Public utilities are threatened with disaster and 
industry is badly handicapped because of the trans- 
portation situation. The modification of the fuel 
priority order is requested and Donald Willard, 
president of the Baltimore & Ohio Railroad and 
chairman of the advisory committee of the associa- 
tion of railway executives, pleaded for co-operation 
between the railroads, the shippers and the Inter- 
state Commerce Commission, stating that it was 
necessary for the priority order to be enforced for 

while longer and predicting better handling of 
the traffic by the railroads when the labor troubles 
are relieved. 


North Carolina to Boost Highways 

There will be a meeting of the good roads advo- 
cates from all sections of North Carolina in Raleigh 
on August 10th, the first day of the extra session 
of the general assembly of the state. The purpose 
of the meeting was stated by Colonel T. L. Kirk- 
patrick, president of the W4ulmington-Charlotte- 
Asheville Highway Association, to be to convince 
the members of the legislature that the citizens of 
the state are anxious for modern hard-surface high- 
ways throughout the state. 

It is proposed to submit to the people in Novem- 
ber a referendum for a $50,000,000 bond issue for 
good roads. 





Additional Water Supply for Philadelphia 

Philadelphia is approaching the limit of its pres- 
ent available supply of water, and Carlton E. Davis, 
chief of the bureau of water, has recently taken 
up the matter with Mayor Moore, and under in- 
structions from the mayor has conferred with 
water works experts on the subject. 

Mr. Davis is considering the supply not only for 
the present but for fifty years to come, and be- 
lieves that it will be unnecessary to bring water 
from distant mountains or from point outside of 
city limits. In addition to the Delaware and Schuy!- 
kill rivers, it is suggested that water may be ob- 
tained from artesian wells in the southern part of 
the city, an advantage of which would be that it 
does not need filtering, while the water from the 
rivers is far from pure and needs thorough treat- 


ment. 
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English Appreciation of American 
Engineering 


It has been common practice for engineers and 
engineering periodicals in this country to refer 
to European experience and practice in engineer- 
ing matters, as more generally satisfactory, 
though commonly more expensive, that in this 
country ; and there has been a more or less gen- 
eral inclination to assume that engineers on the 
other side of the Atlantic need not pay much at- 
tention to what was done in this country along 
such lines. Readers of English periodicals, 
however, must have noticed the increasing atten- 
tion and respect which is given to United States 
practices, and it may be well for us to realize 
that perhaps Europeans have as much to learn 
from us as we have from them. In fact, this may 
save us from mistakes of imitation. To cite only 
one illustration, it has become the practice here 
to refer to the English refuse incinerators as 


being a complete success in disposing of refuse 
without offsense and even so as to vield a uet 
revenue. It was, indeed, reported that this was 


the case a decade ago, but references are becom- 
ing more and more numerous in the English 
technical papers to the dissatisfaction felt with 


English destructors by municipal officials, and 
they are even suggesting that much could be 


learned from practice in the United States in 
that respect. 

Looking through the June 24th issue of Muni- 
cipal Engineering and Sanitary Record, published 
in London, we find American reports sf experi- 
ences referred to in five different articles. One 
of these cites our experience with cast iron pipe 
in confirmation of the long life of such material, 
another describes at length the Cobwell process 
applied to sludge utilization, as well as to garb- 
age disposal; another refers to the better heating 
of American houses; another to the use of trail- 
ers and tractors for collecting municipal refuse, 
with the suggestion that the method employed in 
Utica, San Antonio and other cities in this 
country be given a trial in England; while an- 
other refers to experience in this country with 
bituminous concrete pavements. 

In another issue we find a description of the 
use of concrete pipes, reinforced to withstand an 
internal pressure of 80 pounds per square inch, 
with special reference to the pipes laid in Balti- 
more some years ago and to the line laid later 
in Seattle. Another article recommends that the 
English take example from the United States in 
designing and using more artistic lighting stand- 
ards, stating—“In the States the public lamp 
standard, which combines beauty with utility, 
has been brought to a high state of perfection, 
with the result that instead of being an excres- 
cence, it fits in with the architectural character 
and the layout of streets and open spaces, and 
forms an important part of a general decorative 
scheme.” 

In a paper before an engineering society the 
writer is quted as saying, “While Great Britain 
has always taken preeminent place in all matters 
pertaining to road administration, it must be 
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admitted that in recent years the Americans have 
gone a long way ahead in the quarrying industry. 
In spite of the higher costs ruling in that coun- 
try, broken stone of excellent quality, well 
screened and suitable for road work or concrete, 
is being sold at half the price ruling here. This 
increased efficiency and consequent cheaper price 
have been achieved by the introduct‘on of large 
crushing plants. A 54 in. x 42 in. American 
crusher, to work in conjunction with a mechani- 
cal shovel, is at present being erected in Scot- 
land, and it will be interesting to watch what 
effect it will have in the future development of 
the quarry industry of that country.” 


What is Dry Rot? 


The following information concerning “dry rot” 
is furnished by the Forest Products Laboratory of 
the United States Forest Service: 

The term “dry rot,” the Forest Products Labora- 
tory finds, is applied by many persons to any decay 
which is found in wood in a comparatively dry sit- 
uation. Thus loosely used the term actually includes 
all decay in wood, since wood kept sufficiently wet 
can not decay. 

In the more limited sense in which pathologists 
use the term, “dry rot” applies only to the work of 
a certain house fungus called Merulius lachrymans. 
This fungus gains its distinction from the fact that 
it is frequently found growing in timbers without 





any apparent moisture supply ; in reality it does 
not grow without moisture and is as powerless as 
any other fungus to infect thoroughly dry wood. 
Given moist w ood in which to germinate, it is able 
to make its way a surprisingly long distance in dry 
timbers, drawing the water it needs from the moist 
wood through a conduit system of slender, minutely- 
porous strands. 

Wood in the typical advanced stage of dry rot is 
shrunken, yellow to brown in color, and filled with 
radial and longitudinal shrinkage cracks, roughly 
forming cubes. In many instances these cracks are 
filled with a white, felty mass, the interwoven 
strands of the fungus. The decayed wood is so 
brittle and friable that it can easly be crushed into 
powder. 

The dry rot fungus is active in nearly every region 
of this country, in Canada, and in Europe. It is 
very destructive to factory and house timbers and 
to logs in storage. Coniferous or soft woods are 
more commonly infected by it than hard words. 





Street Cleaning Without Penalty 


For the first time in several years no deductions 
were made by the Department of Public Works 
from payments for street cleaning in the 6th and 
9th wards of Philadelphia during the month of 
June. It has been so common for such deductions 
to be made that the director of the department 
wrote to the contractors congratulating them upon 
the good work performed. The penalties imposed 
on the contractors for the seven districts for the 
month totaled $1,837. 
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Recent Legal Decisions 


OBLIGATION TO PAY SUBCONTRACTORS AND MATERIAL- 
MEN UNDER CONTRACT AND SURETY BOND 

The contract for the construction of a septic tank 
and appurtenance provided that the contractor 
should furnish satisfactory evidence “that all claims 
of all persons who have been employed upon tne 
work, or who have furnished materials for the work 
under this contract and according to these specifica- 
tions, have been fully settled.” In an action by a 
subcontractor on the contractor’s surety bond it was 
held, Northwestern Bridge & [ron Co. v. Maryland 
Casualty Co., Wisconsin Supreme Court, 177 N. W. 
sl, that “fully settled” here means paid and dis- 
charged. The court said: “If these clauses are 
not inserted for the benefit of laborers and material- 
men why are they inserted at all? The contractor 
agrees to furnish the pay for all the labor and 
material going into the completed structure. He 
does not carry out his contract until he has done 
so. The trial court was right in holding that it 
was the intention of the contract to protect third 
parties who might furnish material or labor going 
into the work, by insuring payment of their claims, 
and that the defendant by the language of its un- 
dertaking became liable in the event of the contrac- 
tors default in that respect.” Judgment for the 
praintiff was therefore athrmed. 


STATUTES PROTECTING LABORERS AND MATERIALMEN 
ON PUBLIC WORKS SHOULD BE LIBERALLY 
CONSTRUED 

The Oregon Supreme Court holds, Clatsop County 
v. Fidelity & Deposit Co., 189 Pac. 207, that a stat 
ute, enacted to protect persons supplying a con 
tractor performing a public work with labor or 
inaterials for any poriion of the work provided for 
should be given a liberal construction in order to 
carry out the legislative ivtention. It hoids that 
meats used in a necessary boarding camp for la 
borers employed on a public highway in a sparsely 
settled region provided for in a contract secured by 
bond are within the term “labor and materials” un 
der the statute and the person furnishing them to 
«© subcontractor 1s protected by the statutory bond. 
The Oregon statute is practically a counterpart of 
the federal act of August 13, 1894, from which it 
was derived. The Supreme Court of the United 
States recently decided a similar case in the same 
way. brogan y. National Surety Co., 245 U. S. 
257. The typical lien Jaws of the states and the 
decisions of the courts upon them should, for the 
most part, be put aside in construing such acts. The 
following have been held by the federal courts to 
be protected by such bonds: Trucking from a 
steamer landing on an island where the work was to 
be done, to the particular locality of the work; coal 
supplied to a contractor and used to operate hoisting 
and pumping engines employed in the performance 
of a contract for the contruction of a dry dock; 
drawings and patterns made for the contractor con- 
structing a steam vessel for the United States, from 


which to make molds and castings; towing in the 
delivery of materials, wharfage paid in connection 
with such delivery, and the local transfer or hauling 
of materials; and the use of equipment in the erec- 
tion of a naval training station. The Oregon court 
holds, City of Portland v. New England Casualty 
Co., 189 Pac. 211, that food for horses used in the 
improvement of a street is “material” within the 
protection of the statutory bond, although admitting 
that on this point there appéars to be a conflict of 
opinion in other jurisdictions. 


EXTRA WORK NOT AUTHORIZED IN WRITING AS CON- 
TRACT REQURIED 

\Vhere the work for which a bridge contractor 
claimed extra compensation was either required by 
the contract or clearly outside the contract and was 
not authorized by the commissioner of bridges in 
writing as required by the contract in the case of 
extra work, the New York Appellate Division holds, 
Snare & Triest Co. v. City of New York, 181 N. Y. 
Supp. 304, that the contractor was not entitled to 
recover therefor on the theory that the requirement 
that it do such work was a breach of the contract, 
since, if the work was not covered by the centract, 
was within the provision as to extra work 
CLAIMANTS MUST JOIN IN ONE ACTION ON BOND OF 
CONTRACTOR FOR PUBLIC WORKS FOR 

UNITED STATES 
In an action of a contractor's bond for 
works, under Act of Congress, August 13, 1894, 


aA 


bruary 2+, 1905, c. 773, 


re 
publi 


280, as amended by act F 
providing that materialmen and laborers on public 
works may join in one action on the coniractor’s 
bond, etc., the Circuit Court of Appeals, Third Cir- 
cuit, holds, Miller v. American Bending Co., 262 
Fed. 103, that the right of action is a new one, 
created by statute, and is not based on a common- 
by jury, and a claimant refusing 


law right of trial 
other 


tc proceed to trial at the same time as the 
claimants, without offering any reason to the trial 
court for his refusal, is barred from subsequently 
maintaining a separate action on the bond. 


STATUTORY DUTY TO PAY PAVING CONTRACTOR 
A contractor furnished the labor and materials 
for the paving of a village street and his work was 
accepted, and used by the inhabitants. The village 
authorities refused to pay him the balance due, be- 
cause the statute authorizing the work was not 
strictly followed in wadertaking it and levying the 
assessment to pay for it. The New York Appellate 
Division holds, Dean vy. Village of Wilson, 151 
N. Y. Supp. 835, that, as the village trustees re- 
fused to pay this moral obligation founded in equity 
and justice, the Legislature had the undoubted right 
by statute (Laws 1919, c. 390) to compel such pay- 
ment without invading the constitutional rights of 
any citizen, and that mandamus was the proper 
remedy to compel them to comply with the express 
direction of that statute. 
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NATIONAL FEDERATION 
STRUCTION 


OF 
INDUSTRIES 


CON- 


Members service letter No. 30 dated 
July 9th deals principally with credit 
restriction and with the railroad trans- 
portation situation. 


President Trigg, referring to the 
reports of a recent meeting between 
the Federal Reserve Board and the 
committee on deflation appointed bv 
the executive council of American 


Bankers Asociation savs. 


in discussing 


the responsibility of the local banker 
in connection with the program to 
de flate credit. The success of his ef- 
torts will be measured by the care with 
which he discriminates in lending so 
that credit when required for the pro 
duction of food or other articles of 
ecessary consumption will not be re 
cted, whil ew loans fi non-es 
tial purposes will be refused and 
se alrea ( vill be gradually 
ced. 
<n pie are 
ugh cre th i1¢ local 
nker is | lv te letermine 
vhi re essential and what are non 
essential requirements for credit 
phe perspective o. ur local banker 
iy be imy ed if you will discuss 
wt) him ¢] ecs ieeet hara ter ot 
ny local construction projects and 
pomt out to him that the community is 
laboring under a heavy and accumul- 


ated structural shortage. 

In reply to a questionaire, a telegram 
addressed to 51 directors of the fed- 
eration and presidents of member as- 
sociations requesting them to express 
their opinions concerning the order of 


the Interstate Commerce Commission 
providing for a 30 day priority of open 
top cars for coal transportation, 26 
answers were received and_ printed, 


abstracted or excerpted. Portions of 
these answers are published, of which 
8 directly or indirectly endorse the 
priority order and a number of others 
submit to it as a necessary hardship 
or suggest alleviating modifications. 
One association president wires: 
Believe remedy worse than disease. 
Suggest priority coal orders for public 


utilities and reduced allotment for 


others—say sixty days 


A Director wires: / favor vigor- 
ous protest. 
An association wires: Our associa- 


tion belicz es thal should be 
niade to curtail indiscriminate delivery 
of coal to unneccessary uses if it 
tails shipment of building m 


efforts 


Ccessar? fl {St) 
A state sand and gravel producers 
issociation wires seli im draslty 
Ps el} la ; WNHCA ! ty, LijJUN - 
n if necessary. 
Another association president wires: 
Believe we should protest vigorously 
jainst order placing open top cars ex- 
ustvely in coal transportation 
Another Director wires: Judge- 
ment ts that constru industry 
should make known its position in 
most emphatic manner possible. I 
loubt, however, the wisdom of injunc- 
tion procee dings. 
\nother association wires: Reguest 
that you recommend modification of 
rder, so that portion of open top cars 


may be available for building materials. 
association wires: [While 
suffering from car shortage, 
we are suffering more from effects 
pf lic Federal Reserve Board. 

ASSOCI- 


KENTUCKY GOOD ROADS 


ATION 
The general meeting, convention, 
and exhibit of the “Kentucky Good 
Roads Association, the Kentucky state 
road engineers, the Fiscal Courts and 


All ATi Roads Interests,” 


d Good 





was held at the Jefferson County 
Armory, Louisville, Ky., June 15-16- 
17. There was a large tendance and 
excellent exhibits and the delegates 
Wel bundantly entertained by auto- 
mobile rides through the park and 
luncheon at the Kentucky Culvert 
Man cturing Company’s Plant, by 
va nd concert and special musical 
e1 inment and picture show in 
connecti with the road machinery 
x ind by a supper and recep 
{1 Fontaine Ferry Park. 
the principal pers and ad- 
esses vere, Good Roads and Their 
Value to the State by Harvey T. Stout, 
Jr., an address by C. E. Drayer, sec’y. 


Association « Engineers: 
Future Policies of New 


\merican 


“Statement of 


State Highway Commissions” by the 
recently elected commissioner, Ben 
Weille; Discussion of New State 
Highway Law By Senator White L. 
Moss, Bell County, Pineville, Ky., 


Hon. Middlesboro, 
Ky,., Boggs, Commissioner 
Public Roads, State Highway Depart- 
ment, Frankfort, Ky. 

Three Minute Talks By—R. 


Bosworth, 


Jos. F. 


Jos. S. 


P. Du- 


vall, Road Engr, Franklin County, 
Frankfort, Ky., Roland Pyne, Road 
Engr, Campbell County, Newport, 


Ky., C. B. Arnold, Road Engr, Boyle 
County, Danville, Ky; Discussion By 
County Judges of New Road Law— 
Presiding—E. O. Mills, County Engr, 
Kenton County, Covington, Ky., Judge 
D. C. Wells. Daviess Co., Ownsboro, 
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Ky., Judge M. S. Mills, Pendleton 
County, Falmouth, Ky., Judge A. M. 
Caldwell, Campbell Co., Newport, Ky., 
Judge J. R. Lanchester, Scott Co., 
Georgetown, Ky., Judge Sam’l E. De- 
haven, Oldham Co, La Grange Ky. 
Highway 3ridges-Addresses By 
Walter Bruan, Consulting Engr., Col- 
umbus, Ohio., Chas. D. Snead, Bridge 
Dept. Public Roads, Frankfort, Ky. 


Talks on various Road Materials By 


Rock Asphalt-Rodman Wiley, C. E. 
Kentuckey Rock Asphalt Company., 
Concrete—C, D. Franks, Porland Ce- 


men \sociation., Tar Products- 
American Tar Products Co., Tar Prod- 
ucts—Barret Company., Brick. 

Some of the important exhibits dis- 
played in the armory were additionally 
emphasized by 50 pages of advertising 
in the attractive program issued for 
the convention 
TEXAS ROAD RUILDERS ASSOCIA- 

TION 


At the recent roadbuilders conven- 
tion 11 \ustin, the Texas Roadbuilders 
Asociation was organized with Prof. 
R. W. Tyler, University of Texas, 
President, R. V. Glenn, Ft. Worth, L. 
W. Kemp and G. E. M. 

AMERICAN ASSOCIATION 
ENGINEERS 

A long contemplated Industrial De- 
has formally been author- 
ized by the Board of Directors of the 
Association. Steps are underway to 
organize this department and take up 
consideration of the problems of me- 
chanical, electrical and chemical engi- 
neers and industrial work. 

A. M. Cornell, chief engineer of the 
Pettibone & Mulliken Company of 
Chicago will supervise the activities of 
the department until such time as the 
duties warrant the employment of a 
full-time paid secretary. 

Funds will be raised by setting aside 
$2.50 out of entrance accom- 
panying applications obtained by mem- 
bers in industrial work, or sent in by 
applicants working in industrial plants. 
This is the same plan used in build- 
ing up Railroad Department and the 
Federal Department Five men were 
recently rec mmended by the Tucson 


oF 


partment 


tne Te¢ 


Chapter of the American Association 
of Engineers to act as highway com- 
missioners of Pima County. ‘These 


recommendations were made at the re- 
the county of super- 
and the engineers so recomend- 
d have been appointed and placed in 
charge of an expenditure of nearly 
two million dollars on the location and 
two million dollars on the location and 
construction of new roads. The com- 
mission has already employed over 
sixty 


cuest of board 


; r 
visors 


engineers. 


TECHNICAL CLUB OF DALLAS, 
TEXAS 
At its meeting of June 22nd, the 


Technical Club of Dallas voted to join 


the Federated American Engineering 
Societies. 
AMERICAN INSTITUTE OF CHEM- 


ICAL ENGINEERS 

At the meeting held in Montreal, 
June 28—July 3rd, the American Insti- 
tute of Chemical Engineers favorable 
discussed joining the Federated Ameri- 
can Engineering Socities and referred 
the subjects with power to the Coun- 
cil. 
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FEDERAL HIGHWAY COUNCIL 

The transportation committee of the 
Federal Highway Council, Charles W. 
Reid (formerly evecutive officer of 
the U. S. Council of National De- 
fense) chairman, has formulated a 
general policy to assist in coordinating 
highway transportation with other 
transportation agencies, encourage 
highway developments and_ stimulate 
its use so as to make them of maxi- 
mum service, especially in facilitating 
and cheapening the transportation of 
food, raw materials and finished pro- 
ducts. The purpose is “To Recognize 
the Problem of the Road Builder, to 
Realize the Needs of the Road Users, 
To Visualize Highway Transportation 
Requirements. To Cooperate’ with 
Railroads, and Waterways.” 

In order to facilitate cooperation 
with chambers of commerce, com- 
mercial clubs, civic bodies and other 
affliated organizations, committees 
are being appointed to direct the work 
in its more important branches. The 
committee on policy towards other 
forms of transportation will make a 
close study of short haul and terminal 
problems, including transportation 
surveys, the motor-truck in terminal 
work, and motor-truck statistics. 

The committee on rural motor ex- 
press will study franchises, insurance, 
uniform receipts and bills of lading, 
marketing and return loads. 

Special attention will also be paid 
to the study of highway transporta- 
tion, functions of state highway de- 
partment including snow remoyal, 
traffic surveys and ‘traffic control, and 
the development of a policy of cooper- 
ation with motor-truck users organi- 
zation. 

Cooperation in educational work 
with universities and schools will be 
directed by A. H. Blanchard, professor 
of highway engineering, University of 
Michigan. 

AMERICAN INSTITUTE OF ELEC- 

TRECAL ENGINEERS 

At the annual convention of the 
American Institute of Electrical Engi- 
neers at White Sulphur Springs, West 
Virginia, June 30th, it was resolved 
that the institute should join the Fed- 
erated American Engineering Societies 
but that on account of the small at- 
tendance, action should be deferred 
until the August meeting of the new 
hoard who will be requested to act on 
the matter. 

AMERICAN INSTITUTE OF MINING 
AND METALURGICL ENGINEERS 
At the meeting of June 25, the 

American Institute of Metallurgical 
“ngineers discussed the report of dele- 
gates to the organizing conference 
held in Washington, D. C. June 3-4 
and gave favorable consideration to 
joining the Federated American Engi- 
neering Societies and referred to sub- 
ject to the Finance Committee to re- 
port on means for meeting the require- 
ments. 

AMERICAN SOCIETY OF CIVIL EN- 

GINEERS 

The deegates of the American So- 
ciety of Civil Engineers to the organ- 
izing conference of the Federated 
American Engineering Socities, will be 
presented at the annual convention 
Portland, Aug. 10-12. 
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CANADIAN SECTION OF AMERICAN 
WATER WORKS ASSOCIATION 
The Joint Conference Committee has 

issued a bulletin relating to the char- 

acter and purposes of the Federated 

American Engineering Socities, in 

which it says that: 

“The object of this organization shall 
be to further the public welfare when- 
ever technical knowledge and _ engi- 
neering experience are involved and to 
consider and act upon matters of com- 
mon concern to the engineering and 
allied technical professions. 

“The organization is to deal with 
what are commonly known as welfare 
or non-technical matters. 

It is a federation of societies with 
whose autonomy and activities it in 
no way interferes. It does not create 
a new organization but it will succeed 
the present Engineering Council and 
will be more comprehensive as to 
scope and membership. 

“The Federated American Engineer- 
ing Societies will not in any sense be 
a competitor of any cxisting organiza- 
tion.” 

AMERICAN CONCRETE INSTITUTE 
The meeting of July 16th was held 

at the Engineering Society Building, 
New York. It was addressed by W. 
\. Slater of the Bureau of Standards 
who discussed shear in reinforced con- 
crete beams in the light of recent in- 
vestigations which may lead to the 
possibility of new units of special 
interest to concrete designers. 


FEDERATED AMERICAN ENGIN- 
EERING SOCIETIES 

A Canadian section of the Ameri- 
can Water Works Association having 
about 100 members has been formed 
and has elected Alexander Milne, 
chairman; F. H. Pitcher, vice-chair- 
man; and H. G. Hunter, secretary- 
treasurer, 

ENGINEERING SECTION NATIONAL 
SAFETY COUNCIL 

Safety as an aid to production was 
the dominant note of the summer 
meeting of the Engineering Section of 
the National Safety Council, held in 
Chicago, June 24. 

In opening the meeting, C. P. Tol- 
man, chairman of the Section, em- 
phasized three mental conditions 
which have a vital bearing on the pre- 
vention of accidents. The first is the 
widely prevalent taint of epilepsy 
which may cause a man to lose con- 
sciousness momentarily and put his 
hand into a place of danger. The 
second is the curious effect of habit 
noted by Dr. D. H. Colcord in the 
Scientific American for June 12: “A 
man operating the levers of a crane, 
oiling a lathe in motion, driving an 
automobile, or crossing a crowded 
thoroughfare, may at a dangerous 
moment continue to act as accustomed 
by habit, thus occupying the nervous 
machinery with habit-chains which 
present conscious control.” The third 
is another mental twist, known to all 
of us, by which the fear of what would 
happen if a man should jump off a 
high building, or drive an automobile 
into a tree, becomes an uncontrollable 
impulse to do that very thing. 

The dinner, at the Hotel La Salle, 
was held in co-operation with the 
Western Society of Engineers. The 
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Chicago Safety Council, and _ the 
Illinois Manufacturers’ Association, 
and was attended by more than 200 
safety men and executives. The gen- 
eral topic was Production, and ad- 
dresses approaching this much-dis- 
cussed topic from different  stand- 
points were given by W. G. Nicholas, 
president American Manganese Steel 
Company; George A. Hart, manager, 
Melrose Park Plant, National Mal- 
leable Castings Company; and Sidney 
J. Williams, secretary and chief engi- 
neer, National Safety Council. 








PERSONALS 





Holmes, J. A., has been appointed 
resident engineer for the construction 
of an $750,000 earth dam at Decatur, 
Ill. 

Witherspoon, H. K. has been ap- 
pointed to the position of project en- 
gineer of the North Carolina State 
Highway Commission. 

McComb, B. Q. highway engineer 
of the U. S. Bureau of Public Roads, 
has resigned that position to accept 
the appointment of division engineer, 

Gadd, R. F. has been made presi- 
dent of the Board of Water Commis- 
sioners of Hartford, Conn. 

Haase, H. | has been made water 
commissioner of Elmira, New York. 


Emprie, John has been appointed 
resident engineer of construction 01 
the provincial highway, Canada. 


Loder, ‘i 5. | i 
district engineer for the U. S. Bureau 
of Public Works in charge of South 
Carolina, Georgia, Florida, Alabama, 
Mississippi and Tennessee with head- 
quarters at Washington, D. C. 

Neuschwander, E. P., has been ap 
pointed assistant engineer of the New 
York Bridge and Tunnel Commission. 

Potter, Prof. A. A., has been ap- 
pointed dean of engineering at Purdue 
University. 

Russell, G. A., has been appointed 
engineer of Geary County, Kans. 

Keith, Clark, has been appointed as- 
sistant chief engineer of the Essex 
Border Utilities Commission, with jur- 
isdiction of water supply, sewerage. 
and park systems of several munici- 
palities near the Detroit River. 

Wilkerson, T. J., will open a con- 
sulting engineering office for steel and 
concrete construction at Beaver Falls, 
ra: 

Perring, H. G., has been apointed to 
a position on the city engineers staff 
Baltimore. 

McCarty, Joseph, has  organiz- 
ed the Joseph McCarty Construction 
Company of Kaukauna, Wis., for pav- 
ing and reinforced concrete work. 

Ames, G. K., has opened an engi- 
neering office at Tallahassee, Florida. 

Polk, M. C., has opened an engi- 
neering office in Butte County, Calif. 

Bellows. O. F.. has been appointed 
assistant engineer of the N. Y. & N. 
J. Bridge & Tunnel Commission. 

Royall, R. E., has been appointed 
associate professor of highway engi- 
neering in Washington and Lee Uni- 
versity. 

Chapman, H. D., has been appointed 
city engineer and superintendent of 
streets, Richmond, Calif. 


1 1 ca 
Nas been appormtes 
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New Appliances 


Describing New Machinery, Apparatus, Materials and Methods and Recent Interesting Installations 











F IMPROVED BANTAM MIXER 

The use of a single large concrete 
mixer on a job involves high first 
cost, expensive transportation and _ in- 
stallation, large driving power, costly 
repaits and total interruption of work 
when disabled. For several the 
policy has been gaining ground, of 
substituting two or more smaller ma- 
for one large machine. The 
aggregate first may be little or 
no larger than that of the single ma- 
chine, the weight is less, transportation 
and installation much less costly and 
troublesome, and the equipment’ much 
more flexible. The machines can be 


years 


chines 


cost 





POWER 
TANK 


WITH 
WATER 


MIXER 
AND 


STEAM 
LOADER 


distributed at different party of a 
large piece of work and greatly facili- 
tate the rapid placing of the concrete, 


one or more may be out of commis- 
sion without totally stopping the 
work, the number used may be pro- 


portioned to the amount of product 
rquired at any given time, and they 
are particularly adapted to conditions 
where the concrete is required in 
small or separated units. 

These considerations and the desire 
to make the best and most satisfactory 
tool for universal operations have gov- 
erned the design of the Bantam con- 


crete mixer, manufactured by _ the 
Ransome Concrete Machinery Com- 
pany. 


The mixers are made in two sizes 
with capacities of 7 to 10 cubic feet 
mixed concrete per _ batch. The 
mixer, water tank and engine enclosed 
in a structural steel frame provided 
with light steel panels to completely 
protect it, mounted on a steel truck, 
weigh from 2,800 pounds to 5,150 
pounds, according to size and type of 
engine. They are equipped with a 
power loader and with steam or gaso- 
line engine as preferred, and combine 
rapid, thorough mixing with fast dis- 
charge for any product, no matter how 


dry. This is particularly 
eous for curb and gutter work, where 
the forms are usually stripped as 
quickly as possible. They are claimed 
to be excellent mortar mixers, for 
which purpose they are frequently ex- 
clusively used. 

The large size, driven by a 4 h. p. 
engine developing at least 25 per cent 
excess power, 1s provided with a 
builder’s hoist which has a capacity 
of 750 pounds on a single line at 125 
feet per minute. Special attention 
given to improvements in the chains, 
rollers and door hanger hub, are 
claimed to eliminate about all of the 
troubles that can be foreseen for a 
machine of this class. 

LAKEWOOD CONSTRUCTION 
PLANT 

Bulletin No. 29-B of the Lakewood 
Engineering Company is prepared 
with the idea of service to road con- 
tractors and thus is of more interest 
and value than a mere catalog or speci- 
fications of the up-to-date plant and 
the equipment that it enumerates, in 
l ncrete paving machines, 


cluding c 


steam engines, portable pumping 
plants, locomotive unloading cranes, 
portable concrete mixers and a 
variety of standard cars, track and 


other standard plant 

ial equipment is the 
road finisher, a 
machine that spreads, tamps, and belt 
nishes the road surface by power 
with rapidity, economy and efficiency 
There is also a batch transfer attach 
ment for the mixing machine that con- 
sists virtually of a small tilting boom 


\mong the spec 
} 


1 . ~~ + 
Lakews a concret¢ 


{ 


derrick mounted alongside the ma- 
chine on two extra wheels and oper- 
ated without extra power by the 


weight of the descending skip so as 
to dump complete batches of aggre- 
gate quickly and easily into the charg- 


ing skip 

The bulletin devotes several pages 
to the discussion and illustration of 
methods, plant and equipment for 
storing, transporting, handling and 


charging aggregate, cement and con- 
crete for road construction. These 
are illustrated by photographs show- 
ing the charging of the concrete mixer 
and by diagrams giving two separate 
plant layouts one of which shows a 


MAIN FORLR ORD TRACK 


advantag- 


single road concreting plant served 
by a single-track service line laid on 
subgrade, while the other shows two 
concreting plants moving in the same 
direction and served by rolling stock 
operated on a single-track line ex- 
tended in both directions from the 
storage pile alongside the alignment of 
the concrete road and shifted to keep 
pace with the advance of the machines 
on the latter. 


IRRIGATION SUPPLIES 

The new catalog No. 11 of the R. 
Hardesty Manufacturing Company 
has descriptions, illustrations and dia- 
grams of supplies, equipment, and 
plant for irrigation purposes. It 1s 
printed on 123 pages of heavy calen- 
dered paper and includes vagious useful 
formulas and tables such as the vel- 
ocity of ficw of water, capacity of 
flumes, safe loads on wooden columns 
and beams, the flow of water through 


pipes .and orificies and construction 
blueprints, making it somewhat re- 
semble a hand book as well as a de- 


scriptive catalog. One inset gives 


Kutters formula with an example and 


with a graphical diagram.for the com- 
plete solution of the formula by in- 
spection 

The principal items listed include 
automatic irrigation dams, flumes and 


their accessories, gates, pipes, pipe fit- 


tings, valves, radial gates, gate hoists, 
shear gates, hand pull lateral gates, 
screw lift gates, diversion gates, 
flume inlets and cut-off aprons and 


other articles. The same company is- 
sues special catalog No. 10 and cata- 
logs of corrugated culverts, flumes, 
street and highway signs. 
SEWER GATES 
Various types of gate valves, later- 
al gates, canal and reservoir gates, 
high presure reservoir gates, diversion 
gates, hand wheels and stems for 
gates, pedestal gate lifts, loose gates, 
metal flumes, and the light metal mea- 
suring devices and adjustable irriga- 
tion dams primarily designed for irri- 
gation supplies, supplied by the R. 
Hardesty Manufacturing Company, 
include a number of items convenient- 
ly available for service in sewers and 


sewage disposal operations. 
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+. STANDARD GRAVITY ROLLER 

z CONVEYORS 

As the name implies, the equipment 
put on the market by the Standard 
Conveyor Company provides for the 
transfer of a large range of building 
and construction materials by the 
force of gravity without involving the 
development or application of mechani- 
cal power. It is only necessary to 
provide a_ slightly inclined pathway 
between the terminals and the ma- 





Bu 





TRANSPORTING BRICKS ON 
GRAVITY ROLLER CONVEYOR 
terials or articles practically trans- 
port themselves rapidly, continuously 
and safely requiring only to be loaded 

and unloaded from the transporter, 
The transporter consists simply of 
a continuous system of easily oper- 
ated horizontal hollow transverse 
rollers in a plane inclined about 1:24, 
and on a straight or curved alignment. 
The rollers are light and rigid with 
anti-friction ball bearings and = are 
made up in standard units with light 
frameworks 10 feet long adjustably 
supported on portable stable angle- 
iron trestles that provide a great de- 


gree of flexibility. They are made in 
different weights and sizes to suit dif- 
ferent requirements. They are very 


easily installed and shifted and require 
little or no maintenance, repairs and 
attention, They are particularly useful 
for loading and unloading cars and 
trucks and for delivering materials. 

For handling bricks, the latter may 


is 
Ne A 











GRAVITY ROLLER CONVEYOR SYS- 
TEM WITH ADJUSTABLE TALL 
SUPPORTS 
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be placed on them in groups supported 
directly on the rollers or they may 
be set on pallets facilitating their 
rapid removal in definite quantities. 
Pallets are also useful for handling 
stacks of cement to and from the 
storehouse or to the concrete mixer 
and may be conveniently connected by 
short light chains to facilitate their re- 
turn. For handling tiles, concave cast 
rollers fitting the tile section are 
recommended, Lumber, steel rods, 
reinforcing bars, and many other sup- 
plies and materials can be handled 
by the gravity system, effecting great 
saving of labor and time. 

NEW AUTOMOBILE FIRE TRUCK 


Announcement is made of the de- 
velopment of a new 3-ton fire truck 
by the Four Wheel Drive Auto Com- 
pany, makers of FWD trucks. It has 
an unusually powerful special type J. 
Wisconsin motor, with a five and one- 
tenth inch bore and a five and one- 
haif inch stroke, developing 42 h.p. 
S.A.E. The type B rotary pump, 
driven through a two-speed transmis- 
sion, has a capacity of 500 gallons at 
120 pounds pressure. 

Complete modern, fire-fighting equip- 
ment is mounted on the body, which 
is 9 feet long, 4 Ieet wide and 22 
inches deep. A speed of twenty-five 
miles per hour can be attained. 
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TECHNICAL ADVISORY CORPORA- 
TION 


Technical Advisory Corporation, 
with offices at 132 Nassau Street, New 
York City, has recently been organized 
to act as consulting engineers and in- 
dustrial economists and advisers, The 
officers of the new organization are: 
President, Campbell Scott; vice-presi- 
dent and treasurer, Ernest P. Good- 
rich, and vice-president and secretary, 


William D. Ennis, ; 
BLAW-KNOX PERSONNEL 


Dewitt Clinton Grove, past  vice- 
president of ‘the Technical Publicity 
Association, has become advertising 
manager of the Blaw-Knox Co., of 
Pittsburgh, manufacturers of Blaw 
Buckets, Blawforms for concrete con- 
struction, Prudential Steel Buildings, 
Knox Water-Cooled Doors and ports, 
Transmission Towers, and_ structural 
and plate steel products. Mr. Grove 
succeeds George Land, who resigned 
July 1st, to enter the agency field as 
head of the Technical Publicity Co., 
of Pittsburgh. 

Mr. Grove came to the Blaw-Knox 
Company from the H. S. Cameron 
Pump Co., a subsidiary of the Inger- 
soll-Rand Co., where he was in charge 
of the advertising department. Previ- 




















THREE-TON FIRE TRUCK EQUIP PED WITH 500-GALLON ROTARY PUMP 








INDUSTRIAL NOTES 





HERBERT POST GREEN AND AS- 
SOCIATES, INC. 

Herbert Post Green, E. B. Black, 
John C. Prior, Austin W. Lord, and 
\V. S. Manning, have opened an archi- 
tectural and engineering office in New 
York with branch offices in Kansas 
City, Missouri and Columbus, Ohio. 

Besides ordinary design and con- 
struction services the firm will offer 
special services to architects, engineers 
owners and contractors and will act 
as arbitrers between them. 


ous to that, he handled the advertising 
of mining machinery and other equip- 
ment for the Ingersoll-Rand Co. For 
eight years before this he was adver- 
tising manager of the Deihl Manu- 
facturing Co., of Elizabethport. He 
was chairman of the executive com- 
mittee of the Elizabeth Advertising 
Club. 

Another new man in the Blaw-Knox 
advertising department is Leo Robin, 
a former newspaper editor of Pitts- 
burgh, who in connection with other 
duties is editing “Blaw-Knox Life,” 
the company’s house organ. 








